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PREFACE. 


THE extended calculations required by some of the applications of 
trigonometry are laborious even to experienced computers, and to begin- 
ners are often a fruitful source of discouragement. Experience in making 
calculations and familiarity with the formulas employed suggest methods 
of arrangement by which skilful computers shorten their work and save 
much of their time. The aim should always be to secure the results to the 
required degree of accuracy with a minimum expenditure of time and labor. 
So far as the mechanical part of the work is concerned, the principal factors 
leading to this end are the proper arrangement of the formulas employed, 
the use of conveniently arranged tables having the needed helps for facili- 
tating interpolation, and the use of no more places of decimals than are 
necessary to secure the desired accuracy in the results. 

Orderly arrangement is almost indispensable to correct and rapid com- 
putation; on this account the practice of making computations on scraps 
of paper without systematic arrangement should not be followed. In the 
beginning, an outline of the entire solution should be made by writing the 
symbols of the quantities to be used in a vertical column, those to be 
combined being placed adjacent. In the same solution, turning more than 
once to the same place in the tables should be avoided, by taking at one 
opening all the functions of a given angle that may be required, and writing 
them in their proper places. The tables employed should be conveniently 
arranged, and, in general, should have auxiliary tables of proportional parts 
on the margins of the pages, so that the interpolations can easily be made 
mentally. 

The number of decimal places to be used in any calculation is governed 
by the character of the data given, and the degree of accuracy required 
in the results. When the data have great precision, and the results are 
required with all attainable accuracy, seven decimal places must be used, 
or even a larger number. But for nearly all calculations such precision 
is not required, and the use of logarithms to five places of decimals is suff- 
cient, as they afford results which are generally correct to one ten-thousandth 
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part. In calculations where this degree of accuracy is not necessary, a still 
smaller number of decimal places may be used. In such cases natural 
numbers and the natural trigonometric functions are frequently more con- 
venient than their logarithms. 

In compiling this book for general use, the needs of computers and of 
students have been kept in view. The arrangements of the tables are those 
which have been found the most convenient by experienced computers ; 
they are at the same time such as are best adapted to the use of stu- 
dents. All needed helps are given for facilitating interpolation. Aux- 
iliary tables of proportional parts accompany the logarithmic portions of 
the book, but are omitted in the table of natural trigonometric functions, 
where differences are generally small. 

Throughout the greater part of the book every tenth line is enclosed 
by parallel rules, and the other lines are grouped in threes. This gives the 
pages an open appearance, enabling one to find more readily the numbers 
sought, and securing in the trigonometric tables a symmetrical arrangement 
such that the order is the same in reading from the bottom of the page as 
from the top. 

The auxiliaries S and T, which are always used in connection with 
the logarithms of numbers, are conveniently placed at the bottom of 
pages 2 to 21, instead of in a separate table. Their arithmetical comple- 
ments, CS and CT, are to be found on pages 62 to 64, adjacent to the 
logarithmic trigonometric functions with which they are used. 

The tables of addition and subtraction logarithms are based on those 
of Zech. The argument in each of these tables is obtained by subtract- 
ing the smaller logarithm from the larger. The function is always added 
to the larger logarithm in addition, and always subtracted from it in 
subtraction. On account of these uniform ways of proceeding, these tables 
are more convenient than the Gaussian tables. 


Note To THE VirrH EDITION. 


The changes in this edition are as follows: Some of the astronomical] 
constants at the end of the book have been altered to bring them into 
agreement with the results of recent investigations. The values of 
log tan 10° 24’, log sin 26° 49’, and log tan 30° 13’ have been corrected. 
No other errors in the third and fourth editions have come to my notice. 


W. J. HUSSEY. 


Mr. Hamiiton, Carirorntia, 
March, 1907. 
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INTRODUCTION. 


Logarithms are used in lengthy numerical calculations to diminish the labor 
of multiplication, division, involution and evolution, by respectively substituting 
for them the operations of addition, subtraction, multiplication and division. 

The rules for their use are as follows: 

The logarithm of a product is equal to the sum of the logarithms of its 
Jactors. 

The logarithm of a quotient is equai to the logarithm of the dividend, minus 
the logarithm of the divisor. 

The logarithm of any power of a number is equal to the logarithm of the 
number multiplied by the index of the power. 

The logarithm of any root of a number is equai to the logarithm of the number 
divided by the index of the root. 

Or, expressed in formulas, 


log AX B=log A+log B, log =log A—log B, 


log A” = logs A, log YA= ee 


These rules are true for all systems of logarithms. The Common Logarithms 
are the only ones used in numerical calculations and in the following pages they are 
always meant unless the contrary is stated. 

The common logarithm of a given number is the indea of that power of 10 
which is equal to the number. Thus, 2 is the logarithm of 100, because 10?= 100, 
this equation is usually written log 100=2. 10 is the base of the system. <A system 
of logarithms comprises the logarithms of all positive numbers to a given base. 

From the definition of common logarithms it follows, that 


10% a — Os log 01 =—I1, 
ge) Saal log 0.01 =—2, 
log 100 =-+2, log 0.001 =—8, 
log 1000 = + 3, log 0.0001 = — 4, 
ete., CtC., 


from which it is evident, that logarithms are, in general, not integers. Thus, the 
logarithm of a number between 
0.0land 0.1 is —2-+a fraction, 
0.1 and 1  is—1-+a fraction, 
1 and 10 is 0-a fraction, 
10 and 100 is 1-+a fraction, 
100 and1000 is 2-a fraction. 


The fractional part of a logarithm is usually expressed decimally and is so 


taken as to be positive. It is then called the mantissa, and the integral part is called 


the characteristic. 
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Changing the decimal point in a number is equivalent to multiplying or 
dividing it by an integral power of 10; consequently, the logarithms of numbers 
which are the same, excepting the position of the decimal point, differ by integers. 
Thus the logarithm of 389.4 is 2.59040, and since 38940 = 100 389.4, the first rule for 
the use of logarithms gives 

log 38940 = log 100-+-log 389.4 
= 2 + 2.59040 = 4.59040. 
Similarly, 
log 3.8940 = log .01-+ log 389.4 
= —2 +2.59040 = 0.59040. 
Hence, 

The mantissae of the logarithms of all numbers composed of the same figures 
én the same order, are the same. 

The value of the characteristic depends upon the position of the decimal 
point in the number. An inspection of the above table shows, that 

The characteristic of the logarithm of a number, partly or wholly integral, is 
zero or positive, and one less than the number of figures in the integral portion ; 

The characteristic of the logarithm of a pure decimal is negative, and one 
more than the number of ciphers preceding the first significant figure. 

Examples: The mantissae of the logarithms of 349600, 3496, 3.496, .003496 are 
the same, being .54357; their characteristics are +5, +3,0 and —3, respectively. 
Thus, log .003496 = 3.54357, the minus sign being placed over the characteristic to 
indicate that it only is negative. 

The rule given above for determining the characteristic of the logarithm of a 
pure decimal is strictly correct, and so also is the manner of writing the negative 
characteristic. In computing, however, it is not desirable to use the characteristics 
in the manner indicated. It is preferable to add 10 to logarithms having negative 
characteristics and to allow for the increase by a proper interpretation of the results. 
When so increased the characteristics may, in all operations, except in some cases 
in the extraction of roots, be treated as if they were positive. When written in this 
manner, the rule for their determination is as follows: 

The characteristic of the logarithm of a pure decimal ts 9, diminished by the 
number of ciphers preceding the first significant figure. 

Examples: The characteristics of the logarithms of .8437, .02804, .000105 and 
.000009207 are respectively 9, 8, 6 and 4. 

The logarithmic trigonometric functions, and the logarithms of constants less 
than unity contained in these tables, have had their characteristics increased by 10. 

In finding the logarithm of a root an apparent difficulty arises when the char- 
acteristic is negative and is not a multiple of the index of the root. The difficulty 
disappears by increasing the characteristic negatively by the smallest number which 
will make it such a multiple and by increasing the mantissa positively by the same 
number. Thus, the logarithm of .003392 is 3.53046. The logarithm of its square 
root is obtained by writing its logarithm in the form—4- 1.53046 and dividing by 2, 
the index of the root. This gives —2-+ .76528, or 2.76523, or 8.76523. 

A better way of proceeding is to add 10 times the index of the root to the log- 
arithm and then divide by the index of the root. Thus, in the example given, adding 
20 to the logarithm of .003392 and dividing by 2, gives 8.76523, which is the logarithm 
of the square root. By adding 30 and dividing by 3, the logarithm of the cube root 
is obtained. The logarithm of the cube root of .003392 is 9.17682. 

The arithmetical complement of a logarithm is the difference obtained by 
subtracting it from 0, or from 10, if it is desired to avoid negative characteristics, 
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Ae is easily obtained by subtracting each figure of the logarithm, except the last 
Significant one, from 9; the last significant figure must be subtracted from 10. 
Thus, log 2763 = 3.44138, and its arithmetical complement is 6.55862. It is to be 
noticed, that the logarithm of the reciprocal of a number, is the arithmetical com- 
plement of the logarithm of the number; for example, log yyy = 6.55862, 

Since the sine and cosecant, cosine and secant, tangent and cotangent are 
reciprocals, their logarithms are arithmetical complements. Thus, log sin 22° 18” 
24’’— 9.57928, and log cosec 22° 18/ 24/’= 0.42072; log cos 22° 18’ 24/7= 9.96622, and 
log sec 22° 18/ 24/7—0.03378; log tan 22° 18/ 24’7= 9.61306, and log cot 22° 18” 24/7= 
0.38694, 

A dash printed over a terminal 5 indicates that the true value is less than 5. 
For example the logarithm of 59903 to seven decimal places is 4.7774486; to five 
decimal places this is written 4.77745. If only four decimal places are required in a 
computation, the 5 is neglected. Thus, the above logarithm is written 4.7774. 

When a dash is not printed over a terminal 5, and only four decimal places 
are required, the fourth decimal figure is increased by one and the 5 neglected. For 
example, the logarithm of 7671 to five decimal places is 3.88485; to four decimal 
places this is written 3.8849. 

TABLE I. 


Pages 2-3 contain the mantissae of the logarithms of all numbers of one, two 
and three figures; the characteristics are determined by the rules previously given. 
If the number has one or two figures, it is given in the first column, headed N, and 
the mantissa of its logarithm is directly opposite it in the second column, headed L, 
Thus, log 3 =0.47712, log 24 = 1.38021, log .067 = 8.82607. If the number has three 
figures, the first two are given in the first column and the third in the horizontal 
row at the top or bottom of the page, and the mantissa of its logarithm is at the 
intersection of the line containing the first two figures and the column containing 
the third. Thus, log 184 = 2.26482, log 89.1 = 1.94988, log 9.37 =0.97174. 

Pages 4-21 contain the mantissae of the logarithms of numbers from 100 to 
10009. The arrangement is similar to that just described. The first three figures of 
the number are given in the first column and the fourth in the horizontal row at 
the top or bottom of the page. The last three figures of the mantissae are given in 
the columns headed 0, 1, 2, 3, 4,5, 6, 7, 8, 9, and the first two, at intervals, in the 
second column under L. When the first two are not given in any line, they are to 
be taken from the first line above containing them, except, when the last three are 
preceded by a *, in which case they are to be taken from the next line. Thus, (p. 13) 
log 5764 = 3.76072, log 58.35 = 1.76604, log .5889 = 9.77004. 

When the number has more than four figures, its logarithm is found by inter- 
polation. For small differences, it is assumed, that differences between numbers 
are proportional to the differences between their logarithms. For example, required 
the logarithm of 168.342. The number has three orders of integers, hence the 
characteristic is 2. Disregarding the decimal point, the number is 168342. The 
round numbers, having four significant figures, next smaller and next greater than 
this, are 168300 and 168400, and their mantissae are (p. 5) .22608 and .22634. These 
numbers differ by 100, their mantissae, by 26. 26, being the difference between two 
successive values in the table, is the tabular difference. 168342 is 42 greater than 
168300, hence its mantissa is 343, of 26 (= 11, to the nearest integer,) greater than that 
of 168300. Therefore, log 168.342 = 2.22619. Similarly, log 39,6427 = 1.59816. 
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To facilitate interpolation, the tenths of the tabular differences are given 
under P P, (proportional parts). Thus, from the proportional table for 26, (p. 5), 
the proportional part for 4 = 10.4 
Py is ee Ot 
Therefore, fe Cm ea OLO 2, 
or 11, to the nearest integer, which agrees with the value above. 

By reversing these operations, the number corresponding to a given logarithm 
may be found. For example, find the number of which 1.47384 is the logarithm. 
The next smaller mantissa (p. 7) is .47378. It corresponds to the number 2977. The 
difference between it and the next greater mantissa, .47392, is 14, while the differ- 
ence between it and the given mantissa is 6. The figures following 2977 are obtained 
by dividing 6 by 14, giving 48. Hence, the number is 29.7743. The interpolation is 
facilitated by using the proportional table for 14. In it, 5.6 is the value next smaller 
than the given difference 6; 4, the fifth figure of the number, corresponds to 5.6. 
The difference between 6 and 5.6 is .4, which becomes 4.0 by removing the decimal 
point one place to the right. Corresponding to 4.0, the nearest value is 3, this is the 
sixth figure of the number. The interpolations, where proportional parts are given, 
should be made mentally, the results only being written. 

The logarithmic sines and tangents of small angles may be found by means of 
the values of S and T, given at the bottoms of the pages. The formulas for their use 
are as follows: 

log sin = log are+-S, 
log tan = log are+T, 
the angle being expressed in seconds of arc. The value of S or T, to be used in any 
case, is that which corresponds to the angle. 
Example 1. Find log sin 3/’.4785. 
log 3.4785 = 0.54139 p. 8. 
S = 4.68557 p. 2. 
log sin 3/7.4785 = 5.22696. 
Example 2. Find log tan 1° 14’ 17/784 =log tan 4457/7.84. 
log 4457/’.84 = 3.64912 p. 10. 
T = 4.68564 p. 10. 
log tan 1° 14’ 17//.84 = 8.33476. 


TABLE II. 


When the logarithms of two numbers are given and the logarithm of their sum 
or difference is required, it may be found by using the addition or subtraction table 
The equations at the bottoms of the pages, 24-36 inclusive, indicate the manner of 
using these tables. In interpolating, it is to be noticed that the function B decreases 
as the argument A increases; consequently, the proportional parts must be sub- 
tracted instead of added. 

Example 1, Given, log a =0.98519 and log b = 0.64834. Required log (a -+ b). 
log @ = 0.98519 
log b = 0.64834 
A = log a—log b = 0.33685 
B=0,16448 p. 24. 
log (a+ b)=log a+ B = 1.14967. 

In this case the tabular difference is 31, the proportional table for 31 gives 26 

as the proportional part corresponding to 85, the last two figures of A ; subtracting 
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26 from 0.16474, the value of B in the table corresponding to a value of A =0.33600, 
gives 0.16448. This is the value of B corresponding to A = 0.33685, 
Example 2. Given, log a and log b, as in Example 1. Required log (a— 6). 
In this case a = log a —log b is >.8, and, as above, 
A = log a—log b = 0.33685 
B=0.26794 p. 29. 
log (a—b) = log a— B = 0.71725. 
Example 3. Given, log a = 0.74346 and log b = 0.59484. Required log (a—b). 
In this case a =log a—log bis <.3, and 
B=log a—log b = 0.14862 
A= 0.53790! pide: 
log (a— b) = log a— A = 0.20556. 


TABLES III AND IY. 


These tables, pp. 87-106, contain the logarithms of the trigonometric functions. 
The headings of the pages and columns indicate what they contain. The degrees 
are given at the tops, and bottoms, of the pages. On pp. 37-49, the minutes and each 
ten seconds are given in columns at the left and right, headed ’ ’”, and the odd 
seconds are given ina horizontal row at the top and bottom of each page. On 
Pp. 50-106, the minutes are given in columns at the left and right, headed ’; and on 
pp. 50-60, each ten seconds is given ina horizontal row at the top and bottom of each 
page. The columns of minutes on the left read downward; the horizontal rows at 
the top, from left to right; these go with the degrees at the tops of the pages. The 
columns of minutes at the right and the horizontal rows at the bottom, read in the 
opposite directions, and go with the degrees at the bottoms of the pages. On pp. 62- 
106, the tabular differences of the logarithmic sines and cosines are given in the 
columns headed d (difference), and those of the logarithmic tangents and cotangents 
in the columns headed ¢ d (common difference). 


Example 1. Find log sin 0° 37/ 24/7.37. 


Page 44. log sin 0° 37/ 24/7 =8.03659 Tabular difference = 19. 
proportional part for3 = 5.7 
aan “ “ “ i = 1.33 


log sin 0° 37/ 24/’.37 = 8.03666. 

The tabular difference is 19 and the proportional table for 19 (p. 45), is used to 
facilitate the interpolation. The tabular difference is obtained by subtracting log 
sin 0° 37’ 24’ = 8.03659 from log sin 0° 37’ 25’” = 8.03678. In performing this subtrac- 
tion, only the final figures of the logarithms need be used. Thus, in this case, sub- 
tract 59 from 78. The interpolation should be made mentally and only the final 
result written. 


Example 2. Find log tan 0° 42’ 17/7.48. 
Page 47. log tan 0° 42/17 =8.08992 Tabular difference=17. 


proportional part for 48 = 8.16 
log tan 0° 42/ 17/7.48 = 8.09000. 
Example 3. Find log cos 0° 577 19’, 
This is given without interpolation in the first column of page 48, the first 
figures being given at the top of the column. The value is 9.99994. 


Example 4. Find log cos 89° 43/ 2677.4. 
Page 40. log cos 89° 43/ 26/7 = 7.68296 Tabular difference = 44 


proportional part for 4= 17.6 
log cos 89° 43/ 26/7.4 = 7.68278. 
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The proportional part is subtracted, because the cosine, here, decreases as the 
angle increases. 


Example 5. Find log sin 3° 27 44’7.6. 


Page 54. - Jog sin 8° 27’ 407 =8.78083 ‘Tabular difference = 35, 
proportional part for4 = 14.0 
zo “ a“ “cc 6 = Poel f 


log sin 8° 277 44/’.6 = 8.78099. 
Also from pages 54 and 55, 


log cos 8° 27/ 44/7.6 = 9.99920. 
log tan 3° 27/ 44//.6 = 8.78178. 
Example 6. Find log tan 8° 337 17/74. 


Page 70. log tan 8° 33’ 00/7 =9.17708 Txbular difference = 86 
proportional part forl10 = 14.3 
“ ““ 6c 7 a 10.0 
ao “ “ ce 4 — ay 


log tan 8° 33/ 1777.4 = 9.17733. 
Example 7. Find log cot 56° 43” 2477.7. 


Page 95. log cot 56° 43’ 00/7 =9.81721 Tabular difference = 28. 
proportional part for20 = 9.3 
“ “ce “ 4 = 1.9 
ran “cc “ “cc 7 oo 533} 


log cot 56° 43’ 24//.7 = 9.81709. 

When the logarithm of a trigonometric function is given, the angle may be 
found by reversing the above operations. 
Example 8. Given, log tan 7 = 9.87258. Find a. 

In the column of logarithmic tangents on page 98, we find log tan 36° 42/= 
9.87238, with the tabular difference 26. The difference between this logarithm and 
the given one is 20. The proportional table for 26 gives 

proportional part for40 =17.3 


“cc “ce “ 6 = 2.6 
vo “ “cc “ 2. = 09 
consequently “ “« © 46.2 = 19.99, or very nearly 20. 


Hence the number of seconds is 46.2, and the required angle is 36° 427 46/7.2. 
When a very small angle is to be found by means of its logarithmic sine or 
tangent, and accuracy is desired, the arithmetical complement of S or T, pp. 2-21, 


should be used. These are given in the columns headed C § and C T, pp. 62-64, 
The formulas for their use are as follows: 


log arc = log sin+C§, 
log are = log tan-+-C T, 
the angle being expressed in seconds of are. The value of CS or C T to be used in 
any case, is that which corresponds to the angle, 
Hxample 9, Given, log sin a = 6.82978. Find a. 


The value of a, (see p. 62), lies between 0° 2/ and 0° 3/, or between 120’ and 
180’’, and, corresponding to this, 
CS =5.31443 
log sin w = 6.82973 
log arc = 2.14416. 


The number corresponding to the logarithm 2.14416 is, (p. 4), 139.368. There 
fore, x = 139/7.368 = 0° 2/ 19/7.368. 
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It is sometimes required to find the logarithm of one trigonometric function 
from that of another, without requiring the angle. To facilitate this, special pro- 
portional tables, headed with the tabular differences of both functions, are given, 
(pp. 71-106), wherever the space admits it. 


Example 10. Given, log tan w = 9.67644, Required log cos aw. 


The difference between the given logarithm and that given in the table, 
9.67622, (see p. 87, opposite 25° 23’), is 22. The tabular differences of the two 
logarithmic functions at this place are 32 and 6. In the proportional table for ws, 22 
corresponds to 4; this, subtracted from the tabular logarithmic cosine 9.95591, gives 
the required log cos a = 9.95587. 

In the examples already given, the angles have all been less than 90°. The 
logarithms of trigonometric functions of angles greater than 90° may be obtained by 
remembering the relations given in the following table: 








Angle Sine Cosine Tangent Cotangent 
x + sina +cos x + tana + cot x 
90° +a +cosa —sin x —cot x —tan x 
180° +a —sinax —cos x +tanx +cot a 
270° +a — Cos ax ++ sin x —cot x —tan« 





For angles greater than 90°, the degrees are given at the tops and bottoms of 
the pages in smaller type. Where these have been obtained from the acute angle 
on the same page, by adding 90° or 270°, they are preceded by a.*. This indicates 
that the co-function is to be taken. Otherwise, the direct function is to be taken. 
The algebraic signs of the functions, as indicated by the above table, must be 
attended to. 

Example 11. Find log sin 112° 157 17’. 
Page 84. log sin 112° 15’ 00/7 = 9.96640 Tabular difference =6. 


proportional part for 17/7 = 2, nearly, 
log sin 112° 15’ 17/7 = 9.96638. 


From the same page, log tan 202° 287 34/7 = 9.61671, log cos 202° 28/ 34/7 = 
9.96569, log cot 292° 18” 37/7 = 9.61314, 

In the last two examples the , following the logarithm indicates that the 
trigonometric function is negative. This is the usual way of indicating that the 
number corresponding to a logarithm is negative. 


TASB iia Wis 


Pages 108-130 contain the natural trigonometric functions for each minute. 
The arrangement is the same as that of the logarithms of the trigonometric func- 
tions, pp. 62-106, except that differences and proportional parts are not given. 


TABLE VI, ETC. 


Pages 131-139 contain the squares, cubes, square roots and cube roots of 
numbers from 1 to 1020. The arrangement of this table, and also of the ones which 


follow it, will be understood by inspecting them. 
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38 133 | 104 | 074 | 045 | O16 1.986 |x957 |x928 [4899 |4870 
39 JO.14 841] 812 | 783 | 755 | 726 | 697 | 668 640 | 611 | 583 
0.40 554 | 526 | 497 | 469 | 441 | 412 | 384 | 356 | 328 | 300 
4I 272| 244 | 216 | 188 | 160 | 132 | 104 | 077 049 | O21 
42 [0.13 994 | 966 | 939 | gtr | 884 | 857 | 829 | 802 | 775 | 748 
43 721| 694 | 667 | 640 | 613 | 586 | 559 | 532 | 505 | 479 
44 452) 425 | 399 | 372 | 346 | 319 | 293 | 267 | 240 | 21 
45 188} 162 | 136 | 110 | 084 058 | 032 | 006 |y980 nae 
46 fo.12928)| 903 | 877 | 851 | 826 | 800 775 | 749 | 724 | 698 
47 673 | 648 | 622 | 597 | 572 | 547 | 522 | 497 | 472 

447 

48 422) 397 | 372 | 348 | 323 | 298 | 274 | 249 | 224 | 200 
49 T75| 151 | 127 | 102 | 078 | 054 | 030 | 008 |x98z |4957 
0.50 Jo.11 933 | 909 | 885 | 861 | 837 | 814 | 790 | 766 742720 
SL 

AN} B Ol BLGee= |. 3 s4y| ole ewe alemineg 





log (a+b)=loga+B. 


Paar 





5.0 
10,0 
15.0 
20.0 
25.0. 


4.9 

9.8 
14.7 
19.6 
24.5 
29.4 
34.3 
39-2 
44.1 





O OYUN AMNHW YH 









O OY AMNHW NH 
is} 
es) 
° 









O OW AN fW Wb 
nN 
H 
° 
















O OW ANPW NH 
Loni 
io 
° 












Oo MU OMBWNH 
to 
[e) 
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ADDITION. 

















CO OW AM hW YH 























O OW OHM LWNH 














Son len ill ln 
TWA PO NH F 


O OU ANBW NH 














O OW AMNLW NH 

















O OW AMLWNH 





























A = log a—log B, log (a+b)=loga+ B. 
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ADDITION. 








ie) 











ee 0.9 
Bt Dae et) 
3 | 2.7 
04 4 | 3.6 
- 5 | 4-5 
6 | 5.4 
07 7 | 63 
8 Sulleye2 
9 | 8.1 






































1.10 
Tur § 4 
I 0.8 0.7 
3 2A Te On| ated! 
i OF I yi com 
i ANNS32 2.8 
a 5 | 4-0 | 3.5 
: 6 | 4.8 | 4.2 
uy 7 | 5-6 | 4.8 
: 8 | 6.4 | 5.6 

9 9) | 7-2) 6.3 

1.20 
21 6 
ae I | 0.6 
23 alee 2 
an Salek.S 
25 4 | 2.4 
26 eh 
- 60 |53:6 
28 a ae 
A 8 | 4.8 

1.30 ig 
31 5 4 








O MW AN PW NH 















































a> b, A= log a—log 8, log(a+b)=log a+ B. 
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ADDITION. 























310 
280 
252 
224 
196 
169 
143 
ath ly, 
0g2 


278 
249 
221 
193 
167 
140 
115 
















048 
025 
002 


979 
957 
936 
915 
894 
874 


068 


044 
020 


*997 


975 
953 
g3t 
gio 
890 
870 





O4t 
o18 
6995 
973 








854 


850 


848 









835 
816 
798 
780 
762 
745 
728 
712 
696 


831 
812 
794 
776 
759 
741 
725 
708 
692 


810 
792 
774 


723 


O OW ANHhONH 





Bas 


677 


675 













664 
649 
635 
620 
606 
593 


579 
566 


553 





661 
646 
632 
618 
604 
59° 
577 
564 
551 


616 


575 
550 








611 
597 
583 
570° 
557 
545 











541 


540 


538 


537 


532 








529 
517 
505 
494 
482 
471 
461 
450 
440 


527 
515 
504 
492 
481 
479 
460 
449 








439 


526 
514 
503 
491 
480 
469 
459 
448 
438 











430 | 429 


A = log a—log 8, 


esa 4 


428 


525 


490 
479 


520 















log (a+b)=loga+ B. 
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quently 






































































































































log (a+ b) =loga+ B. 





= 
ADDITION. 
zy S[i[*#,]*#]4#])*>7 171519 me 
2.0 | 0.00 432 | 422 | 413 | 403 | 394 | 385 | 377 | 368 | 360 | 352 9| 8 
I 344 | 336 | 328 | 321 | 313 | 306 | 299 | 293 | 286] 280} —-£} 0.9 0-8 
2 | 273 | 267 | 261 | 255 | 249 | 244 | 238 | 233 | 227 | 222 ie 
3 217 | 212 | 207 | 203 | 198 | 194 | 189 | 185 | 181 | 177 : Gh on 
4 173 | 169 | 165 | 161 | 157 | 154 | 150 | 147 | 144 | 140 5| 4.5] 4.0 
5 137 | 134 | 131 | 128 | 125 | 122 | 119 | 117 | 114 | III 6| 5.4] 4.8 
6 109 | 106 | 104 | 102 | 099 | 097 | 095 | 093 | OgI | 089 7| 6.3] 5.6 
7 087 | 085 | 083 | 081 | 079 | 077 | 075 | O74 | 072 | 070 8] 7.2] 6.4 
8 069 | 067 | 066 | 064 | 063 | o61 | 060 | 059 | 057 | 056 g| 8.1| 7.2 
9 055 | 053 | 052 } O51 | 050 | 049 | 048 | 047 | 045 | 044 
3.0 | 0.00 043 | 042 | o4t | O41 | 040 | 039 | 038 | 037 | 036 | 035 71618 
I 034 | 034 | 033 | 032 | 031 | 031 | 030 | 029 | 029 | 028 I| 0.7] 0.6] 0.5 
2 027 | 027 | 026 | 026 | 025 | 024 | 024 | 023 | 023 | 022 BA apy Bh he) WG a) 
3 022 | 021 | O21 | 020 | 020 | o1g | O1g | O1g | O18 | o18 Biles Theo | Les, 
4 o17 | o17 | 017 | or6 | 016 | o15 | ors | o15 | o14 | o14 4] 2.8] 2.4] 2.0 
5 or4 | 013 | O13 | OF3 | O13 | O12 | O12 | Or2 | OT | OTT 5} 3-5] 3-0] 2.5 
6 OIL | OIL | O10 | OLO | OLO | OIO } OO | 00g | 00g | 00g 6} 4.2] 3.6] 3.0 
7 009 | 008 | 008 | 008 | 008 | 008 | 008 | 007 | 007 | 007 i ye os oe 
8 007 | 007 | 007 | 006 | 006 | 006 | 006 | 006 | 006 | 006 A saat IG 
9 005 | 005 | 005 | 005 | 005 | 005 | 005 | 005 | 005 | 004 91 0-3] 5-41 45 
4.0 } 0.00 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 | 004 x 
a 4 
I 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 | 003 t| 0.4| 0.3 
2 003 | 003 | 003 | 003 | 002 | 002 | 002 | 002 | 002 | 002 alos! o6 
5 002 | 002 | 002 | 002 | 002 | 002 | 002 | 002 | 002 | 002 3 eo 0.9 
4 002 | 002 | 002 | 002 | 002 | 002 | 002 | oor | oor | oor Ai .0)) 1.2 
5 OOI | COL | COI | OOT | Cor | oor | oor | oor | oor | oor 5| 2.0] 1.5 
6 OOI | OOI | COI | OO | COT | oor | oor | oor | oor | oor 6| 2.4] 1.8 
7 oot | oor | oor | oor | cor | oor | oor | oor | oor | oor 7| 2.8) 2.2 
8 OOI | COL | COL | COOL | OOT | oor | OOI | oor | oor | oor 8] 3.2] 2.4 
9 OOI | OOI } COT | COT | 000 |} O00 | 000 | C00 | 000 | C00 g| 3-6| 2.7 
5.0 | 0.00000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 
ee Sree eae re EeP 
a> b, A=loga—log b, log (a+b) =loga-+ B. 
The above table of Addition Logarithms is based on the identity 
b 
log (a+ b) =loga (1 + —) 
1 
il =e 
= loga + log 3 a 
b 
1 
‘ a F . Lobe 
The argument A is log >” and the function B is log a }, conse- 
, 


29 


SUBTRACTION. 


ATBoTiT? 
0.300 0.30 206 
301 106 
302 006 
393 }0.29 907 
304 808 
305 710 
306 612 
307 514 
308 417 
309 320 
0.310 224 


3Ir 128 
313 }0.28 938 
314 844 
315 750 
316 656 
317 563 
318 470 
319 377 
0.320 285 

















OW ors ON WON He 


321 194 
322 103 
323 O12 
324 }o.27 921 
325 831 
326 742 
327 653 
328 564 
329 475 


0.330 387 

















331 300 
332 212 
333 125 
334 039 
335 Jo.26 953 
336 867 
337 781 
338 696 
339 611 


O40 [eas 








O ON AnNL WNHH 








341 443 376 
342 359 8 293 
343 276 d 210 
oy 193 5 4é 127 
345 III 045 
346 028 903 
347 0.25 946 881 
348 865 / 800 
349 784 : 719 _ 
0.350 0.25 703 / 638 


de j] Je 10 2 8 lee 


Put w=log a—log 6. 
and log (a—b)=loga—B. 
and log (a—b) =loga—A. 



































30 







































670 


Aa] [oa TERS 


646 | 638 | 630 





367 | 359 


209 | 201 
T3On| 22 
052 | 044 


599 
510 
430 
351 
GP) 
193 
T14 
036 
958 


582 
502 
422 
343 
264 
185 
106 
028 
gst 


574 
494 
414 
335 
256 
177 
099 
021 
943 


566 | 558 | 550 
486 | 478 | 470 
406 | 398 | 390 
327 | 319 | 311 
248 | 240 | 232 
169 | 161 | 154 
OgI | 083 | 075 
O13 | 005 
935 | 927 | 920 





881 


873 


865 








819 | S11 


742 | 734 
666 | 658 


438 | 430 
362 | 355 
287 | 280 
212 | 205 


804 
727 
650 
574 
498 
422 
347 
272 
197 


796 
719 
643 
566 
490 
415 
340 
205 
190 


788 
711 
635 
559 
483 
407 
332 


257 
182 


858 | 850 | 842 


781 | 773 | 765 
704 | 696 | 688 
627 | 620 | 612 
551 | 544 | 536 
475 | 468 2 
400 | 392 | 385 
325 | 317 | 310 
250 | 242 | 235 
175 | 168 | 160 











T3950 030 


123 


116 


108 


IOI | 093 








056 
#990 |x982 


553 | 545 


049 
*975 
gol 
828 


755 
683 


O4I 
968 
894 
821 
748 
675 
603 


034 
960 
887 
814 


741 
668 


027 | OIg | O12 
#953 |x946 |,938 
879 | 872 | 865 
806 | 799 | 792 
733 | 726 | 719 
661 | 654 | 646 
589 | 581 | 574 
517 | 509 | 502 
445 | 438 | 431 





409 | 402 


373 | 366 | 359 





126 | I19 
055 | 048 











302 | 295 | 288 
231 22Au eode7 
16 | 154 | 147 
OgI | 083 
020 | 013 
951 
881 | 874 | 867 
812 | 805 | 798 
743 





674 | 667 | 661 








606 | 599 | 592 
538 | 531 | 524 
470 | 463 
402 | 395 | 389 
335 | 328 | 321 
268 | 261 | 254 
201 | I94 | 188 
etal |p assy || ere 
068 5 

















then 
then 


‘ah (a), 


C= A 
=. 


Put x=log a—logbd. 
log (a— 6) =log a— B. 


and 
and 


002 











7 
( 


log (a—b)= 


Uae 





O OI ONO DH O OVW ONPW DH 


O Or OANRW WH 





O MI ANRW DY A 


log a—A. 


















ve) 





oan! (en ele SEO TSE © 
HoH DU WO 
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SUBTRACTION. 
A BO 1 2 | 3 4 5 6 ul 8 9 Pare. 
0.400 fo.22 048] o41 | 035 | 028 | 022 | or5 | 008 | 002 |x995 |xQg8Q 
401 fo.21 982] 975 | 969 | 962 | 956 | 949 | 943 | 936 | 929 | 923 
402 g16| g10 | 903 | 897 | 890 | 884 | 877 | 870 | 864 | 857 
403 851| 844 | 838 | 831 | 825 } 818 | 812 | 805 | 799 | 792 
404 786| 779 | 772 | 766 | 759 | 753 | 746 | 740 | 733 | 727 
405 721| 714 | 708 | 7or | 695 | 688 | 682 | 675 | 669 | 662 
406 656] 649 | 643 | 636 | 630 | 623 | 617 | 611 | 604 | 598 
407 591| 585 | 578 | 572 | 565 | 559 | 553 | 546 | 540 | 533 
408 527| 521 | 514 | 508 | sor | 495 | 488 | 482 | 476 | 469 a 
409 463| 456 | 450 | 444 | 437 | 431 | 425 | 418 | 412 | 405 a: 
0.410 399 | 393 | 386 | 380 | 374 | 367 | 361 | 355 | 348 | 342 3 | 2.1 
8 
411 336| 329 | 323 | 317 | 310 | 304 | 298 | 291 | 285 | 279 = - 
412 272| 26 260 | 253 | 247 | 241 | 234 | 228 | 222 | 215 6 42 
413 209| 203 | 197 | 190 | 184 | 178 | 171 165 | 159 | 153 7 4.9 
414 146| 140 | 134 | 127 | 121 | 115 | Log | 102 | 096 | Ogo 8 | 5.6 
415 084| 077 | 071 | 065 | 059 | 052 | 046 | O40 | 034 028 9g | 6.3 
416 021] O15 | 009 | 003 |x996 }x990 |x9S4 [e978 [x972 [x95 
417 0.20959] 953 | 947 | 94t | 934 | 928 | 922 | 916 | gto | 903 
418 897| 891 | 885 | 879 | 873 | 866 | 860 | 854 | 848 | 842 
419 836] 82 823 | 817 | 811 | 805 | 799 | 793 | 786 | 780 
0.420 774| 768 | 762 | 756 | 750 | 743 | 737 | 731 | 725 | 719 
421 713| 707 | 7or | 695 | 688 | 682 | 676 | 670 | 664 658 
422 652] 646 | 640 | 634 | 628 | 621 | 615 | 609 | 603 | 597 6 
423 591| 585 | 579 | 573 | 567 | 561 | 555 | 549 | 543 | 537 t | 0.6 
424 531] 525 | 518 | 512 | 506 | 500 | 494 488 | 482 | 476 By |) seg) 
425 470| 464 | 458 | 452 | 446 | 440 | 434 | 428 | 422 416 3 | 1.8 
426 410| 404 | 398 | 392 | 386 | 380 | 374 368 | 362 | 356 4 | 2.4 
427 350| 344 | 338 | 332 | 326 | 320 | 314 | 308 | 302 | 297 ae 
428 2g1| 285 | 279 | 273 267) | 26r 255. |) 249 243 237 3: 
429 231| 225 | 219 | 213 | 207 | 201 | 196 | Igo | 184 | 178 : aa 
0.430 172| 166 | 160 | 154 | 148 | 142 | 136 | 131 | 125 | 119 9 | 5-4 
431 113| 107 | tor | 095 | O89 | 083 078 | 072 | 066 | 060 
432 054| 048 | 042 | 037 | 031 | 025 | org | 013 | 007 | Oot 
433 J0-19 996| 990 | 984 | 978 | 972 | 966 | 960 | 955 | 949 | 943 
434 937| 931 | 926 | 920 | 914 | 908 | 902 | 896 | 891 | 885 
435 879| 873 | 867 | 862 | 856 | 850 | 844 838 | 833 | 827 5 
436 821| 815 | 809 | 804 | 798 | 792 786 | 781 | 775 | 769 T20.5 
437 763) 758 | 152) 740.) 740.1 938 | 729.) 723 | 717 | 732 ei Rae 
438 706| 700 | 694 | 689 683 | 677 | 671 | 666 | 660 | 654 3 1-5 
439 648| 643 | 637 | 631 | 626 | 620 | 614 | 608 603 | 597 ? me 
2. 
0.440 sg1t| 586 | 580 | 574 | 569 | 563 | 557 | 552 | 546 | 540 6 | 3.0 
44i 534| 529 | 523 | 517 | 512 | 506 | 500 | 495 | 489 | 483 j a 
442 478| 472 | 466 | 461 | 455 | 450 | 444 | 438 | 433 | 427 ona 
443 421| 416 | 410 | 404 | 399 | 393 | 387 | 382 | 376 | 371 
444 363 | 359 | 354 | 348 | 343 | 337 | 331 | 326 | 320 | 315 
445 309 | 303 298 | 292 | 297 281 | 275 | 270 | 264 | 259 
446 253| 247 | 242 236 | 231 | 225 | 220 | 214 208 | 203 
447 197| 192 | 186 | 181 | 175 | 170 164 | 158 | 153 | 147 
448 142| 136 | 131 | 125 | 120 | 114 | 109 103 | 098 | 092 
449 087] 081 | 076 | 070 064 | 059 | 053 | 048 042 037 
0.450 Jo.19 031 | 026 | 020 | 015 | 009 | 004 |x999 993 |x988 |x982 
ae EO mM paee lee (tel 55m Me Reta ESS |e Pee 
Ti 0s Put x=loga—log b. 
li o> .3, then =A. and log (a— b) = log a— B. 
1G? an< oe, then 2&=B and  log(a—b)=loga—A. 





SUBTRACTION. 
APB O_} 1 ete coe exam | pom 6s eae, ees eager PAP. 
0.450 fo.r9 031 | 026 | 020 | 018 | 009 | 004 |x999 |x993 |x988 [4982 


451 J0.18 977] 971 | 966 | 960 | 955 | 949 | 944 | 938 | 933 | 927 
452 



























































453 867| 862 | 856 | 851 | 846 | 840 | 835 | 829 | 824 | 818 

454 813] 808 | 802 | 797 | Jor | 786 | 781 | 775 | 770 | 764 

455 759| 754 | 748 | 743 | 737 | 732 | 727 | 72 | 716 | 710 

456 705| 700 | 694 | 689 | 683 | 678 | 673 | 667 | 662 | 657 6 

457 651] 646 | 641 | 635 | 630 | 624 | 619g | 614 | 608 603 I { 0.6 

458 598| 592 | 587 | 582 | 576 | 571 | 566 | 560 | 555 | 550 2| 1.2 

459 544] 539 | 534 | 528 | 523 | 518 | 512 | 507 | 502 | 496 3} 1.8 
bes ie = eae | 2. 

0.460 491| 486 | 481 | 475 | 470 | 465 | 459 | 454 | 449 | 443 H om 

461 438 | 433 | 428 | 422 | 417 | 412 | 406 | gor | 396 | 391 6 | 3.6 

ee 385 | 380 | 375 | 370 | 364 | 359 | 354 | 349 | 343 | 338 7| 4.2 

463 333 | 328 | 322 | 317 | 312 | 307 | 301 | 296 | 201 | 286 8 | 4.8 

464 280| 275 | 270 | 265 | 259 | 254 | 249 | 244 | 239 | 233 9 | 5.4 

465 228 | 223 | 218 | 212 | 207 | 202 | 197 | 192 186 181 

466 176| 171 | 166 | 160 | 155 | 150 | 145 | 140 | 138 | 129 

467 124| IIg | I14 | 10g | 103 | 098 | 093 | 088 | 083 | 078 

468 072) 067 | 062 | 057 | 052 | 047 | 042 | 036 | 031 | 026 

469 021 | O16 | OLE | 006 | 000 ],.995 |x990 |x985 |x980 |x975 

0.470 1.17 970| 964 | 959 | 954 | 949 | 944 | 939 | 934 | 929 | 924 


















47£ g18| 913 | 908 | 903 | 898 | 893 | 888 | 883 | 878 | 873 





472 867| 862 | 857 | 852 | 847 | 842 | 837 | 832 | 827 | 822 ge 
473 817] 812 | 807 | 80r | 796 | 791 | 786 | 78x | 776 | 772 rs 
474 | 766} 761 | 756 | 751 | 746 | 74x | 736 | 731 | 726 | 721 2.0 
475 716} 711 | 706 | 700 | 695 | 690 | 685 | 680 | 675 | 670 


470 665 | 660 | 655 | 650 | 645 | 640 | 635 | 630 | 628 | 620 
477 615] 610 | 605 | 600 | 595 | 590 | 585 | 580 | 575 | 570 
478 565 | 560 | 555 | 550 | 545 | 540 | 535 | 530 | 525 | 520 
479 515] 51I | 506 | 501 | 496 | gor | 486 | 481 | 476 | 471 
0.480 466| 461 | 456 | 451 | 446 | 44x | 436 | 431 | 426 | gar 
Ace 416] 412 | 407 | 402 | 397 | 392 | 387 | 382 | 377 | 372 


482 367| 362 | 357 | 352 | 348 | 343 | 338 | 333 | 328 | 323 
483 318 | 313 | 308 | 303 | 299 | 294 | 289 | 284 | 279 | 274 


OO ANPwW YD & 
is} 
ur 




































































484 269| 264 | 259 | 255 | 250 | 248 | 240 | 235 | 230 | 225 

485 220] 216 | 211 | 206 | 201 | 196 | 191 | 186 | 182 | 177 

486 172| 167 | 162 | 157 | 153 | 148 | 143 | 138 | 133 | 128 4 

487 123] IIg | 114 | 109 | 10g | 099 | 098 | ogo | 08% | 080 I] 04 

488 075 | 070 | 066 | 061 | 056 | 051 | 046 | 042 | 037 | 032 2) 0.8 

459 027 | 022 | O18 | O13 | 008 | 003 |x998 |y994 |x989 |x984 3 | 1.2 
<a = 1.6 

0.490 Jo.16 979 | 974 | 970 | 965 | 960 | 955 | 951 | 946 | o4r | 936 Piltee 

497 | —_93r| 927 | 922 | 917 | 912 | 908 | 903 | 898 | 893 | 889 OD 

492 884] 879 | 874 | 870 | 865 | 860 | 855 | 85x | 846 | 84r Tf \\ eee 

493 836} 832 | 827 | 822 | 818 | 813 | 808 803 | 799 | 794 Sees 2 

494 | 789) 784 | 780 | 775 | 770 | 766 | 76x | 756 | 75x | 747 Gap36 

495 742| 737 | 733 | 728 | 723 | 719 | 714 | 709 | 704 | 700 

496 695 | 690 | 686 | 681 | 676 | 672 | 667 | 662 | 658 | 653 

497 648) 644 | 639 | 634 | 630 | 625 | 620 | 616 | 6rr | 606 

aoe 602 | 597 | 592 | 588 | 583 | 578 | 574 | 569 | 564 | 560 









499 | 555] 552 | 546 | sqr | 537 
0.500 Jo.16 509 | 304 | 300 | 498 | 490 
eae arial aia CSN 

An BOF Teh aieaaies 

a>. Put «x=log a—log 6. 


Ibi, 22> 5G}, then Vea and log (a— 6) =loga—B. 
Tivar8; then x2=B  and_ log (a—b)= loga—A. 









































































































P 


45 

4.5 

g.0 
7335 
18.0 
22.5 
27.0 
31.5 
36.0 


Ie 


44 

4.4 

8.8 
GEO 
17.6 
22.0 
26.4 
30.8 
35.2 


40.5 | 39.6 


41 

4.1 

8.2 
T2.8) 
16.4 
20.5 
24.6 
28.7 
B20 
36.9 


37 
3.7 
7-4 
Bae aE 


SUB LRAG TION: 
Pe MEwO ete Sie ds [EB OCU te We 8° | 
0.50 J0-16 509 | 463 | 417 | 371 | 325 | 280 | 234 | 189 | 144 | 099 
51 054 | 009 |x965 |x92T |x876 [.832 |y788 |x745 |x 7OL |x057 46 
52 fo.I5 614 | 571 | 528 | 485 | 442 | 400 | 357 | 315 | 273 | 230 J 1[ 4.6 
53 189 | 147 | 105 | 064 | 022 [y98I |x940 |x899 |x858 [x87 ]2] 9.2 
54 }0.14 777 | 736 | 696 | 656 | 616 | 576 | 536 | 496 | 457 | 417 13] 23-8 
55 378 | 339 | 300 | 261 | 222 | 183 | 145 | 106 | 068 | 030 | 4| 18.4 
56 jo.13 992 | 954 | g16 | 878 | 840 } 803 | 766 | 728 | 691 | 654 5] 23-0 
57 617 | 581 | 544] 507 | 471 | 438 | 308 | 362 | 326 | 2g || 27° 
58 255 | 219 | 184 | 148 | 113 | 078 |.043 | 008 |4973 |x938 | 2 | 22" 
59 0.12 903 | 869 | 834 | 800 | 766 | 732 | 698 | 664 | 630 | 596 : 
0.60 563 | 529 | 496 | 463 | 429 | 396 | 363 | 330 | 298 | 265 
61 232 | 200 | 168 | 135 | 103 }| O71 | 039 | 007 |x975 |x944 42 
62 fo.II g12 | 880 | 849 | 818 | 786 | 755 | 724 | 693 | 663 | 632 || 4-2 
63 6or | 571 | 540 | 510 | 479 | 449 | 419 | 389 | 359 | 3290 2] 8-4 
64 299 | 270 | 240 | 211 | 181 | 152 | 123 | 094 | 065 | 036 3 ae 
65 | 007 |x978 |x949 |e92T [x82 [864 [4835 [e807 [2779 \x750 12 | 37'6 
66 j0.10 722 | 694 | 667 | 639 | 611 | 583 | 556 | 528 | 50I | 474 é 26.2 
67 446 | 419 | 392 | 365 | 338 | 312 | 285 | 258 | 231 | 205 |~ 29.4 
68 178 | 152 | 126 | 100 | 073 | 047 | O2T |x995 |x970 |x944 18 | 33.6 
69 fo.09 918 | 893 | 867 | 842 | 816 | 7or | 766 | 740 | 715 690 9| 37.8 
0.70 605 | 640 | 616 | 591 | 566 | 542 | 517 | 493 | 468 | 444 
71 420 | 395 | 371 | 347 | 323 ] 299 | 275 | 252 | 228 | 204 ce 
72 181 | 157 | 134 | 110 | 087 | 064 | 041 | o18 |y993 |x972 | 7 oe 
73 [0.08 949 | 926 | 903 | 880 | 858 | 835 | 813 | 790 | 768 | 745 |” a 
74 723 | 70I | 679 | 657 | 635 | 613 | 591 | 569 | 547 | 525 : 15.2 
75 504 | 452 | 461 | 439 | 418 | 396 | 375 | 354 | 333 | 31 Jc} 19,0 
76 290 | 269 | 248 | 228 | 207 | 186 | 165 | 145 | 124 | 103 |6] 50.8 
iy 083 | 063 | 042 | 022 | 002 Jxg8I |x96I |x941 |x92T |x9Ol | 7] 26.6 
78 fo.07 881 | 861 | 842 | 822 | 802 | 782 763 | 743 | 724 | 704 |8| 30.4 
79 | 685 | 666 | 646 | 627 | 608 | 589 | 570 | 551 | 532 | 513 || 34.2 
0.80 494 | 475 | 456 | 438 | 419 | 4or | 382 | 363 | 345 | 327 aA 
81 308 | 290 | 272 | 253 | 235 | 217 | 199 | 182 | 163 | 145 Jz) 3.4 
82 127 | 110 | 092 | 074 | 056 | 039 | 021 | 004 [4986 |x969 J 2] 6.8 
83 fo.06 951 | 934 | 917 | 900 | 882 | 865 | 848 | 831 | 814 | 797 | 3] 10.2 
84 780 | 763 | 747 | 730 | 713 | 696 | 680 | 663 | 647 | 630 [4] 13.6 
85 614 | 597 | 581 | 564 | 548 | 532 | 516 | 499 | 483 | 467 | 517.0 
86 451 | 435 | 419 | 403 | 387 | 372 | 356 | 340 | 324 | 309 | 6) 20.4 
87 293 | 278 | 262 | 247 | 231 | 216 | 200 | 185 | 170 | 155 | 7 23.8 
88 | 139 | 124 | 109 | 094 | 079 | 064 | 049 | 034 | org | 004 [8] 27-? 
89 fo.05 989 | 975 | 960 | 945 | 931 | 916 | gor | 887 | 872 | 858 19 30.6 
0.90 844 | 829 | 815 | 800 | 786 | 772 | 758 | 744 | 730 | 715 a 
gI jor | 687 | 673 | 659 | 646 | 632 | 618 | 604 590 | 577 |1| 3.0 
92 563 | 549 | 536 | 522 | 509 | 495 | 482 | 468 | 455 | 441 J 2| 6.0 
93 428 | 415 | gor |.388 | 375 | 362 | 349 | 336 | 323 | 319] 3] 9.0 
94 297 | 284 | 271 | 258 | 245 | 232 | 219 | 207 | 194 18r | 4] 12.0 
95 169 | 156 | 143 | 131 | 118 } 106 | 093 o81 } 069 | 056 [5] 15.0 
96 044 | 032 | OI9 | 007 |x995 1983 |x97° 958 14946 |x934 | 6| 18.0 
97 0.04 922 | 910 | 898 | 886 | 874 | 863 | 851 | 839 | 827 | 815 4 ane 
98 804 | 792 | 780 | 769 | 757 | 746 | 734 | 723 | 72 | 700 [>] 24-8 
99 688 | 677 | 666 | 654 | 643 | 632 | 620 | 609 | 598 587 Vol 27-0 
1.00 fo.04 576 | 563 | 554 | 543 | 532 | 521 | 510 | 499 | 488 | 477 
A} BO 1 2 3 | 4 5 6 7 8 ) 
a>ov. Put wx=loga—log b. 
iio ees, then! @=A4 and” .log (a—b)=log a—B. 
The 3 <oho then v=—B and log (a— b)=loga— A. 
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SUBTRACTION. 
A [Bo Sees (RS Bae 
1.00 Jo.04 576] 565 521 499 | 488 | 477 
oe 26] 25[ 24] 23 
or 466] 455 | 444 | 434 | 423 | 412 | 4o2 | 391 | 380 | 37015] 26) 26] a4] 2.3 
02 359| 349 | 338 | 328 | 317 | 307 | 296 | 286 | 275 | 265 Jo] oo) col 4.8] 4.6 
03 255| 245 | 234 | 224 | 214 | 204 | 194 | 183 | 173 | 163 3| 7.8) 7.5] 7.21 6.9 
04 153| 143 | 133 | 123 | 113 | 103 | 093 | 084 | 074 | 064 | 4] 10.4] 10.0] 9.6] 9.2 
05 054| 044 | 035 | 025 | O15 | 006 |x996 14986 14977 |x967 | 5 | 13.0| 12.5] 12.0] 11.5 
06 fo.03 958} 948 | 938 | 929 | 920 | gto | gor | 89x | 882 | 873 | 6| 15.6) 15.0] 14.4] 13.8 
O7 863] 854 | 845 | 835 | 826 | 817 | 808 | 799 | 790 | 781 | 7] 18.2) 17.5] 16.8) 16.1 
08 771| 762 | 753 | 744 | 735 | 726 | 717 | 708 | 700 | 691 | 8| 20.8) 20.0) 19.2) 18.4 
09 682] 673 | 664 | 655 | 647 | 638 | 629 | 620 | 612 | 603 }9| 23.4] 22.5] 21.6] 20.7 
1.10 594| 586 | 577 | 569 | 560 | 552 | 543 | 535 | 526 | 518 
II 509| 501 | 492 | 484 | 476 | 467 | 459 | 451 | 443 | 434 22/ 21| 20) 19 
12 426| 418 | 410 | 402 | 393 | 385 | 377 | 369 | 361 | 353 222s E | ON ere) 
13 345] 337 | 329 | 321 | 313 | 305 | 297 | 289 | 282 | 274 4-4) 4.2] 4.0) 3.8 
y z & 6.6} 6.3] 6.0) 5.7 
14 266| 258 | 250 | 243 | 235 | 227 | 219 | 212 | 204 | 19 al 8 3 6 
15 189{ 181 | 174 | 166 | 159 | 151 | 143 | 136 | 128 | 121 8 Ps en 


114] 106 | Ogg |} OgI | 084 | 077 | 069 | 062 | 055 | 047 


040] 033 | 026 j O18 | OTT | 004 |x997 |%990 |%983 |x976 
.02 969] 961 | 954 | 947 | 940 | 933 | 926 | 919 | g12 | 906 
899} 892 | 885 | 878 | 871 | 864 | 858 | 851 | 84q | 837 


830| 824 | 817 | 810 | 804 | 797 | 790 | 784 | 777 | 771 
764] 757 | 751 | 744 | 738 | 731 | 725 | 718 | 712 | 705 18| 17{ 16] 15 



















O OV OAnNfW NH 
H 
SE Aint he a seek 
ie) 
al 
je} 
Or 
eal 
° 
{e} 
Ne) 
Or 











14.4] 13.6] 12.8 12.0 
16.2] 15.3] 14.4] 13.5 


22 699| 693 | 686 | 680 | 674 | 667 | 661 | 655 | 648 | 642 Jr) 1.8 77) L-Olei.5 
23 636] 629 | 623 | 617 | 61r | 605 | 598 | 592 | 586 | 580 Ja 3.6) 3-4 \teS-21 3-0 
24 574| 568 | 562 | 556 | 550 | 544 | 538 | 532 | 526 | 520 ]3] 5-4} 5-1] 4.8) 4.5 
25 514} 508 | 502 | 496 | 490 | 484 | 478 | 472 | 466 | 461 | 4| 7-2] 6.8} 6.4] 6.0 
26 455| 449 | 443 | 437 | 432 | 426 | 420 | 414 | 4og | 403 [5] 9.0] 8.5] 8.0) 7.5 
86 || a3 z 6 6 8 6| 10.8] 10.2} 9.6} 9.0 
27 397| 392 | 3 3°00 | 375 | 369 | 363 | 35 352 | 347 6 - 
28 336 | 330 | 325 | 319 | 314 | 308 | 303 | 297 | 202 Z BES) Settc8)| ake TGS 
9 


281 | 276 | 270 | 265 | 260 | 254 | 249 244 | 238 




















233 | 228 | 223 | 217 | 212 | 207 | 202 | 196 Igt | 186 








£80 170 | 71 | 166) | reo | 155 | 150 |) 45 140 | 135 Meg Tey) ARP Tel 



































32 130} 125 | 120 | 115 | Ilo | 105 | Too | og5 | ogo | O85 |, Al) r.g\" T.2|(ener 
33 080} 075 | O71 | 066 | o6r | 056 | 051 | 046 | 042 | 037 2| 2.8} 2.6) 2.4] 2.2 
34 O13 | 008 | 003 |x999 |x994 |x989 13] 4.2] 3.9] 3-6] 3.3 
35 961 | 957 | 952 | 948 | 943 | 4] 5.6 5.2} 4.8] 4.4 
36 916 | QII | 907 | go2 | 898] 5] 7.0) 6.5] 6.0 5.5 
37 871 | 867 | 862 | 858 | 854 | 6] 8.4] 7-8) 7.2] 6.6 
38 828 | 823 | 819 | 815 | 81x | 7| 9-8) 9-1) 8.4) 7.7 
39 785 781 Gio) 773 768 Sire 10.4) 9.6 8.8 
g| 12.6] I1.7| 10.8] 9.9 
1.40 744 | 740 | 736 | 731 | 727 
41 703 | 699 | 695 | 691 | 687 
42 664 | 660 | 656 | 652 | 648 . iS ee aa se e 
43 625 | 621 | 618 | 6rq | 610 é 5 re 1.4 =e = 
44 587 | 584 | 580 | 576 | 573 | 3| 2.4] 2.4| 2.11 1.8 1.5 
45 552 | 547 | 543 | 540 | 536 | 4| 3.6) 3.2] 2.8] 2.4] 2.0 
4 515 | SIL | 508 | 504 | 50r [5 | 4.5] 4.0] 3.5] 3.0] 2.5 
of 480 | 476 | 473 | 469 | 466 | 6] 5.4] 4.8] 4.2] 3.6 3.0 
4 445 | 442 | 439 | 435 | 432 | 7| 6.3] 5.6] 4.9] 4.2] 3.5 
49 412 | 409 | 405 | 4o2 | 399 | 8] 7.2] 6.4] 5.6] 4.8] 4.0 
g| 8.1 


























a>b. Put x=loga—logb. 
Oe 4 5 Bp then (i eAl and log (a —b) = log a— B. 
EBS 9 Bh then p= 15; and log (a@—b) = log a— A. 















































SUBTRACTION. 
APO Uae SeieS leds holm ye 
1.50 Jo.or 396| 392 | 389 | 386 | 383 | 379 | 376 | 373 | 370 | 306 
51 363 | 360 | 357 | 354 | 351 | 347 | 344 ( qr | 338 835 
52 332 | 329 | 326 | 322 | 319 | 316 | 313 | 310 | 307 | 304 
53 301 | 298 | 295 | 292 | 280 | 286 283 | 280 | 277 | 274 
54 271} 268 | 265 | 262 | 259 | 256 253 | 250 | 247 | 244 
55 242) 239 | 236 | 233 | 230 | 227 | 22 221 | 219 | 216 
56 213] 210 | 207 | 204 | 202 | 199 | 196 | 193 | 190 | 188 
57 185 182 179 | 177 | 174 | 171 | 168 | 166 | 163 | 160 
58 158] 155 | 152 | 150 | 147 | 144 | 142 | 139 | 136 | 134 
59 DSU P28, |er26) 1 25"| 120 | Tis DLS | §£L3)| Lo | 107 
1.60 fo.o1 105 | 102 | 100 097 | 095 | 092 | 089 | 087 | 084 | 082 
61 079 | °77 | O74 | 072 069 067 | 064 | 062 | 059 | 057 
62 054 | 052 | 050 | 047 | 045 | 042 | 040 | 037 | 035 | 033 
63 030 | 028 | 025 | 023 | o21 | o18 | O16 | O©4 | OIL | 00g 
64 006 | 004 | 002 |+999 |x997 [995 |x993 |x990 |x988 |4986 
65 Jo.00 983 | 981 | 979 | 976 | 974 | 972 | 970 | 967 | 965 | 963 
66 g6r | 958 | 956 | 954 | 952 | 950 | 947 | 945 | 943 | 941 
67 939 | 936 | 934 | 932 | 930 | 928 | 926 | 923 | g2r | gt9 
68 917| 915 | 913 | gII | 908 | g06 | go4 | go2 | goo 898 
69 896| 894 | 892 | 890 | $88 | 886 883 | 881 | 879 | 877 
1.70 }o.00 875 | 873 | 871 | 869 | 867 | 865 863 | 861 | 859 | 857 
71 855 | 853 | 851 | 849 | 847 | 845 | 843 | 84z | 839 | 837 
72 $36! 834 | 832 | 830 | 828 | 826 | 824 | 822 | 820 | 878 
73 816) 814 | 813 | 811 | 809 | 807 | 805.| 803 | 801 799 
74 798| 796 | 794 | 792 | 790 | 788 | 787 | 785 | 783 | 78x 
75 779 | 777 | 776 | 774 | 772 | 770 | 768 | 767 | 765 | 763 
76 761 | 760 | 758 | 756 | 754 | 753 | 751 | 749 | 747 | 746 
77 744 | 742 | 740 | 739 | 737 | 735 | 734 | 732 | 730 | 728 
78 727| 725 | 723 | 722 | 720 | 718 | 717 | 715 | 713 | 712 
79 710| 708 | 707 | 705 | 704 | 702 | 700 | 699 | 697 | 695 
1.80 fo.00 694) 692 | 691 | 689 | 687 | 686 | 684 | 683 | 681 679 
81 678 | 676 | 675 | 673 | 672 | 670 | 669 | 667 | 665 | 664 
82 662} 661 | 659 | 658 | 656 | 655 | 653 | 652 | 650 | 649 
83 647} 646 | 644 | 643 | 641 | 640 | 638 | 637 | 635 | 634 
84 632| 631 | 629 | 628 | 626 | 625 | 624 | 622 | 621 | 619 
85 618} 616 | 615 | 614 | 612 | 611 | 609 | 608 | 606 | 605 
86 604} 602 | 601 | 599 | 598 | 597 | 595 | 594 | 593 | Sox 
87 590} 588 | 587 | 586 | 584 | 583 | 582 | 580 | 579 | 578 
88 576| 575 | 574 | 572 | 572 | 570 | 568 | 567 | 566 | 564 
89 563] 562 | 561 | 559 | 558 | 557 | 555 | 554 | 553 | 551 
1,90 fo.00 550] 549 | 548 | 546 | 545 | 544 | 543 | saz | 540 | 539 
gE 538 | 536 | 535 | 534 | 533 | 531 | 530 | 529 | 528 | 527 
g2 525] 524 | 523 | 522 | 520] 519 | 518 | 517 | 516 | 514 
93 513] 512 | 511 | 510 | 509 | 507 | 506 | 505 | 504 | 503 
OE 502 | 500 | 499 | 498 | 497 | 496 | 495 | 493 | 492 | 491 
95 490] 489 | 488 | 487 | 486 | 454 | 483 | 482 | 481 | 480 
9 479| 478 | 477 | 476 | 474 | 473 | 472 | 471 | 470 | 469 
97 468 | 467 | 466 | 465 | 464 | 462 | 461 | 460 | 459 | 458 
98 457| 456 | 455 | 454 | 453 | 452 | 451 | 450 | 44g | 448 
99 447| 446 | 445 | 444 | 443 | 442 | 44t | 440 | 439 | 437 
2.00 {0.00 436] 435 | 434 | 433 | 432 | 431 | 430 | 429 | 428 | 427 
APES OMI 2a Seay Poo Tae eo 
a>. Put z= log a—logb. 
Ie BSS ah, then Al and 
ik <<a), then GD) and 














log (a— 6) = log a— B. 
log (a—b) = log a—A. 
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SUBTRACTION. 
B 0 am. 8 
0.00 436 | z 38 380 363 


DO 
| > 
ie) 





346 302 | 295 | 288 
275 239 | 234 | 229 
218 190 181 
173 151 144 
138 120 114 
10g 095 oor 
087 076 o72 
069 060 : 057 
055 5 048 046 
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A=loga—logb, log (a—b) = loga—B. 
B=\loga—logb, log (a— b) = loga— A. 











The above table of Subtraction Logarithms is based on the identity 


log (a—b) = log = loga—log (—"5 : 
x—l 


a 
where «= a 
The argument is log «x, and the function is log ("5 


A is the argument and B the function when log « >.3, and 


B is the argument and A the function when log w <.3. 
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4%16270 
79952 
04730 
20409 
31904 
40985 





O° 
~ j 


5 6" 

38454].46373 
86167] 88969 
0835 1}%10055 
22964] 24188 
33879] 34833 
42594] 43370 
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q0 | Q" 


53067 
g1602 
11694 
25378 
35767 
44145 





8492 
4890 
0465 
5406 
9841 
3865 


7548 
0943 
4ogI 
7027 
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4803 
7113 
9307 
1395 
3388 
5293 
7118 
8870 
0553 
2174 
3736 
5244 
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9849} 40512 
6064) 6639 
#1499] 2007 
| 6330) 6785 
~0076} »1088 
4627] 5003 


8248} 8505 
#1591] xIQII 
4694] 4993 
7591} 7870 
40306} 40568 
2861] 3109 


5509 
7783 
9944 
2003 
3968 
5849 


7651 
9381 
1046 
2648) 
4194 
5687 
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5275 








%1165 
7207 
2509 
7235 
%1496 
5376 


8938 
%2230 
5289 
8147 
0829 
3355 


5742 
8004 
30155 
2203 
4160 
6032 


7827 
9551 
1209 
2805 
4346 
5833 
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TABLE OF THE LOGARITHMS 


FROM 1° TO 6° AND 84° TO 89° FOR EVERY TEN SECONDS. 


Tan 
Q" 


458866 
94085 
*13273 
26536 
36682 
44900) 


1808 
7797 
%3006 
7680 
1900 
5746 


9278 
#2545 


03982 
96433 
*14797 
27664 
37577 
45643 


#2442 
8320 
*3496 
8121 
%2300 
6112 


9616 
%2859 
5584] 5876 
8423} 8697 
1088) 41346 
3599) 3843 


5973} 6204 
8224] 8443 
0364) 40572 
2403} 2602 
4351] 4541 
6215) 6397 
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8003 
9719 
1371 
2962 
4497 
5979 


Oe 


8177 
9887 
1533) 
3118 
4647 
6125 
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180° 
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PiIGONe MERLE RUN CLONS 


FROM 0° TO 1° AND 89° TO 90° FOR EVERY SECOND, 


*270° 
10% 


6855 7/50 
9866c}40 











9952]50 
%31 70/40 
6167)30 
8969/20 
1602/10 
4085] 0 57 








#%9779}39 
2800]20 

















4730|10 
6579} 056 
8351|50 
4005 5] 40 
169.4130 
3273|20 
4797|10 
6270] 0 55 






















269° *359° 
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L Cos L Sin (° *90° 180° *270° 

144 || 143 | 142 | 141 | 140 | 189 138 | 137 | 1386 { 1385 | 184 | 133 
1] 14.4| 14.3| 14.2| 14.1! 14.0| 13-9] 1] 13.8] 13-7] 13.6] 13-5) 13.4] 13.3]1 
2] 28.8] 28.6| 28.4| 28.2] 28.0] 27.8] 2] 27.6) 27.4] 27.2] 27.0 26.8] 26.6] 2 
3} 43.2] 42.9] 42.6] 42.3] 42.0] 41.713] 41-4] 41.1] 40.8] 40.5] 40.2] 39.9]3 
4] 57-6] 57.2] 56.8] 56.4] 56.0] 55.6] 4] 55.2] 54.8] 54.4] 54.0] 53.6] 53.214 
5 | 72.0] 71.5| 71.0] 70.5| 70.0] 69.5] 5] 69.0] 68.5] 68.0] 67.5] 67.0} 66.515 
6] 86.4] 85.8| 85.2] 84.6] 84.0] 83.4] 6] 82.8] 82.2] 81.6] 81.0] 80.4] 79.8] 6 
7| 100.8 | 100.1] 99.4] 98.7] 98.0] 97-3] 7] 96.6] 95-9] 95-2] 94.5] 93.8] 93.1] 7 
8] 115.2 | 114.4] 113.6 | 112.8 | 112.0 | 111.2] 8 | r10.4 | 109.6 | 108.8 | 108.0 | 107.2 | 106.4 | 8 
g | 129.6 | 128.7 | 127.8 | 126.9 | 126.0 | 125.1 | 9 | 124.2 | 123.3 | 122.4 | 121.5 120.6 | 119.7] 9 

(BPA |) sel || aise) i PAD |] ales |) ete 126 | 125 | 124 | 123 | 122 | 121 
red) Gueeal| sxe] Go) |) wee) || ete) aA Ge |b sweH(ey|) aeeech || Geel) eet | me || aati 
2] 26.4] 26.2] 26.0] 25.8] 25.6] 25.4] 2] 25.2] 25.0] 24.8] 24.6] 24.4] 24.2] 2 
3] 39-6] 39.3] 39.0] 38.7] 384] 38.113] 37-8] 37-5] 37-2] 36.9] 36.6] 36.313 
4) 52.8] 52.4] 52.0] 51.6] 51.2] 50.8} 4] 50.4] 50.0] 49.6] 49.2] 48.8] 48.414 
5] 66.0] 65.5] 65.0] 64.5] 64.0] 63.5] 5] 63.0] 62.5] 62.0] 61.5] 61.0] 60.5]5 
6] 79.2} 78.6] 78.0] 77.4] 76.8] 76.2] 6] 75.6] 75.0] 74.4] 73.8] 73.2] 72.6] 6 
7] 92.4] 91.7] 91.0] 90.3] 89.6] 88.9] 7] 88.2] 87.5] 86.8] 86.1] 85.4] 84.7] 7 
8 | 105.6 | 104.8 | 104.0 | 103.2 | 102.4 | 101.6] 8] 100.8 | 100.0] 99.2] 98.4] 97.6] 96.8] 8 
g } 118.8 | 117.9 | 117.0 | 116.1 | 115.2 | 114.3 | 9 | 113.4 | 112.5 | I11.6 | 110.7 | 109.8 / 108.9] 9 

TAO) 4] LAI) | aS |] alae] Ue} ) ls Wes | Shey |) wey |) ao |) WaKey i) eye) 
sad b wepedKo)|) Seieey|) uaiefehll serene || Amol] ane sm) Gmegék)| wmRey || sey |) sme || Seueroy|| seep] [ac 
P|) Cyikey |) were || Swe || Welwill piel wey) 071) Gh) Spite)! oye || pies || eey|| offs) lon 
3] 36.0] 35.7] 35-4] 35-1] 34-8] 34.5] 3] 34.2] 33-9] 33-6] 33-3] 33-0] 32.7]3 
4] 48.0] 47.6] 47.2] 46.8} 46.4] 46.0] 4] 45.6] 45.2] 44.8] 44.4] 44.0] 43.6]4 
5] 60.0] 59.5] 59.0] 58.5] 58.0] 57.5] 5] 57.0] 56.5] 56.0] 55.5] 55.0] 54.5]5 
6] 72.0] 71.4] 70.8| 70.2] 69.6] 69.0] 6] 68.4] 67.8] 67.2] 66.6) 66.0] 65.4] 6 
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0.00 202 
0.00 177 
0.00 152 
0.00 126 
0.00 IOI 
0.00 076 
0.00 O51 
0.00 025 


g.85 O12 
9-84 999 
9.84 986 
9.84 974 
9.84 961 





*135° 





225° 


0.00 000 


L Cot 
*315° 








0.00 000 


L Tan 


4é° 


9.84 949 








*134° 


OwHnNwH BUaDOs1 Ow 


























224° *314° 

TI} 0.4] 0.4 

ZOO) Ors) 

ei | abyshi wie 

Al Seale te 

| ee | eee 

0} 21/225) 

7| 3.0] 2.9 

S] 3-5) 323 

9| 3-9] 3.8 

TO\) 44-3142: 

QOS 7) OL 

BO P2L3-0)| 12.5 

40] 17.3] 16.7 

50| 21.7] 20.8 
14 13 
TOs 2hiene 2 
2 OLS Org 
Bi SOL 7s) 
4) {0.65 10:0 
EAI Geil = anes 
OW) Pea ees 
Fi, 2 tO) Es, 
Sil PEO) ET 
Ol e2Lil 2:0 
TONNE DRG |! | oe 
20| 4.7| 4.3 
30| 7.0) 6.5 
AG) ~9.3)|) 827 

50| 11.7] 10.8| 1 

13 13 

26| 25 

5 1201, 10.0 

3:0] 12:9 

: 5.0 | 4.8 

4 7.0 Os7 

5 g.0 Sy) 

6 | 11-0 10.6 

4 TSO) 2.5 

g | 15:0 | 14.4 

T 7-0 LO-S 

a 1g.0 | 18.3 

rr | 21:0 | 20.2 

12 | 23:0 | 22.1 

13 25.0 | 24.1 

12 12 

26 | 25 

_ TL Ted 

i Seo Mock 

3 5.4 5.2 

4 TAS) || Tics 

5 9.8 | 9.4 

6 | 11-9 | 12-5 

7 I4.I | 13.5 

8 16.2 | 15.6 

18.4 | 17.7 

i 20.6 | 19.8 

pon 22.8 | 21.9 

12 | 24-9 | 23-9 





12 

0.2 
0.4 
0.6 
0.8 
1.0 
ip 
1.4 
1.6 
1.8 
2.0 
4.0 
6.0 
8.0 
0.0 
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ww 


TABLE OF THE NATURAL 


BRIGONOMETRIC FUNCTIONS 


FROM MINUTE TO MINUTE. 





(° 


*270° 


180° 






















































0.0029 
0.0032 
0.0035 
0.0038 
0.0041 
0.0044 
0.0047 
0.0049 
0.0052 
0.0055 

0.0058 
0.0001 
0.0064 
0.0067 


0.0070 
0.0073 
0.0076 
0.0079 
0.0081 
0.0084 
0.0087 
0.0090 
0.0093 
0.0096 
0.0099 
0.0102 




































1.0000 
1.0000 
1.0000 
1.0000 
0.9999 


0.0090 
0.0093 
0.0096 
0.0099 
0.0102 


































0.0105 | 0.0105 | 95.4895] 0.9999 
0.0108 | 0.0108 |}. 92.9085] 0.9999 
O.OILI | O.OLII 0.9999 


0.0113 
0.0116 


0.0113 
0.0116 


0.9999 
0.9999 
















































0.0119 | 0.0119 0.9999 
0.0122 | 0.0122 | 81.8470] 0.9999 
0.0125 | 0.0125 | 79.9434] 0.9999 
0.0128 | 0.0128 | 78.1263] 0.9999 















0.0131 | 0.0131 76.3900 0.9999 
0.0134 | 0.0134 | 74.7292] 0.9999 
0.0137 | 0.0137 | 73.1390] 0.9999 
0.0140 | 0.0140 | 71.6151] 0.9999 
0.0143 | 0.0143 | 70.1533} 0.9999 
0.0145 | 0.0145 | 68.7501] 0.9999 
0.0148 | 0.0148 | 67.4019] 0.9999 
0.0151 | 0.0151 | 66.1055] 0.9999 | 8 
0.0154 | 0.0154 | 64.8580} 0.9999 7 
0.0157 | 0.0157 | 63.6567] 0.9999 6 
0.0160 |} 0.0160 | 62.4992] 0.9999 | 5 
0.0163 | 0.0163 | 61.3829] 0.9999 4 
0.0166 | 0.0166 | 60.3058] 0.9999 | 3 
0.0169 | 0.0169 | 59.2659] 0.9999 | 2 
0.0172 | 0.0172 | 58.2612] 0.9999 I 
0.0175 | 0.0175 | 57.2900] 0.9998 | 0 
Cos | Cot | Tan | Sin | ' 





sat hfe 


269° *359° 49° 


NATURAL Le 


NATURAL 


131201 


rishi? 

















0.9998 
0.9998 
0.9998 
0.9998 
0.9998 
0.9998 
0.9998 
0.9998 


5 | 0.0175 

0.0177 
0.0180 
0.0183 


0.0186 
0.0189 
0.0192 
0.0195 
0.0198 
0.0201 

0.0204 
0.0207 
0.0209 
0.0212 


0.0215 
0.0218 
0.0221 


0.0224 

0.0227 

0.0230 
0.0233 
0.0236 
0.0239 
0.0241 
0.02.44 
0.0247 
0.0250 
0.0253 
0.0256 
0.0259 
0.0262 
0.0265 
0.0268 
0.0271 
0.0274 
0.0276 
0.0279 
0.0282 
0.0285 
0.0288 
0.0291 
0.0294 
0.0297 
0.0300 
0.0303 
0.0306 
0.0308 
0.0311 
0.0314 
0.0317 
0.0320 
0.0323 
0.0326 
0.0329 
0.0332 
0.0335 
0.0338 
0.0340 
0.0343 
















































53-7086) 
52.8821 
52.0807 
51.3032 
50.5455 0.9998 
49.8157 0.9998 
49.1039]_9-9998 
48.4121] 0.9998 
47-7395] ©-9998 
47.0853] 09-9998 
46.4489} 0.9998 
45.8294] 0.9998 
45.2261] 0.9998 
44.6386) 0.9997 
44.0661] 0.9997 
43.5081] 0.9997 
42.9641] 0.9997 
42.4335] 90-9997 
41.9158] 0.9997 
41.4106] 0.9997 
40.9174] 0.9997 
40.4358) 0.9997 
39-9055] 0.9997 
39-5059] 90-9997 
39-0568} 0.9997 
35.1885] 0.9997 
37.7686] 0.9996 
37-3579] 0.9996 
36.9560} 0.9996 
36.5627] 0.9996 
36.1776] 0.9996 
35.8006} 0.9996 
35-4313} 0.9996 
35.0695} 0.9996 
34.7151| 0.9996 
34-3678]_0.9996 
34.0273] 0.9996 
33-6935} 0.9996 
33-3662) 0.9996 
33-0452) 0.9995 
32.7303) 9.9995 
32.4213) 0.9995 
32.1181] 0.9995 
31.8205 0.9995 
31.5284} 0.9995 
31.2416} 0.9995 
30-9599] 0.9995 
30.0833} 0.9995 
30.4116) 0.9995 
30.14.46) 0.9995 
29.8823 0.9994 
29.6245) 0.9994 
29-3711) 0.9994 
29.1220] 0.9994 
0.0346 | 0.0346 | 28.8771) 0.9994 
0.0349 | 0.0349 | 28.6363] 0.9994 
Cos | Cot | Tan | Sin 


88° *178° 268° *358° 





























0.0332 
0.0334 
0.0337 
0.0340 
0.0343 
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SPAS eye Al 30 NATURAL 3° —-*98° 188° *273° 


28.6363 
28.3994 
28.1664 
27-9372 
oy er Bt ty 
27.4899 
27.2715 
27.0566 
26.8450 
26.6367 
26.4316 
26.2296 
26.0307 
25.8348 
25.6418 
25.4517 
25.2044 
25.0798 
24.8978 
24.7185 
24.5418 
24.3675 
24.1957 
24.0263 
23.8593 
23.6945 
23.5321 





19.0811 
18.9755 
18.8711 
18.7678 
18.6656 
18.5645 
18.4645 
18.3655 
18.2677 
18.1708 
18.0750 
17.9802 
17.8863 
17-7934 
17.7015 
17.6106 
17-5205 
17-4314 
17-3432 
17.2558 
17.1693 
17.0837 
16.9990 
16.9150 
16.8319 
16.7496 
16.6681 
16.5874 
16.5075 
16.4283 
16.3499 
16.2722 
16.1952 
16.1190 
16.0435 
15.9687 
15.8945 
PLS. O200 
15.7483 
15.6762 
15.6048 
15.5340 
15.4638 
15.3943 
15.3254 
15.2571 
15.1893 
15.1222 
15.0557 
14.9898 
14.9244 
14.8596 
14.7954 
14.7317 
14.6685 
14.6059 
14.5438 
14.4823 
14.4212 
14.3007 
14.3007 











COO OUI ANF WNHH © 


_ 








Ls ce ee oe cd 
OMY OU WNHH CHO ONY ONS WON H © 














bby bd 
Wh H 


23.3718 
23.2137 
23-0577 


bb HNN 
on on- 


| 22.9038 
22.7519 
22.6020 
22.4541 
22.3081 
22.1640 
22.0217 
21.8813 
21.7426 
21.6056 
21.4704 
21.3369 
21.2049 
21.0747 
20.9460 
20.8188 
20.6932 
20.56y1 
20.4465 
20.3253 
20.2056 
20.0872 
19.9702 
19.8546 
19-7403 
19.6273 
19.5156 
19.4051 
19.2959 
19.1879 
19.0811 
































OANWY PUI D~yT CO 























*177° 267° *357° «= 87° NATURAL 86° —-*176° 266° *356° 


110 


*94° 184° 





waa 4e 





























































































































































Cos 





Cot 


"| Sin | Tan | Cot | Cos 
0 | 0.0698 | 0.0699 | 14.3007| 0.9976 _ 
I | 0.0700 | 0.0702 | 14.2411) 0.9975 
2 | 0.0703 | 0.0705 | 14.1821] 0.9975 
3] 0.0706 | 0.0708 | 14.1235] 0.9975 
4 | 0.0709 | 0.0711 | 14.0655} 0.9975 
5 | 0.0712 | 0.0714 | 14.0079] 0.9975 
6 | 0.0715 | 0.0717 | 13.9507] 0.9974 
7 | 0.0718 | 0.0720 | 13.8940} 0.9974 
§ | 0.0721 | 0.0723 | 13.8378] 0.9974 
g | 0.0724 | 0.0726 | 13.7821] 0.9974 
10 | 0.0727 | 0.0729 | 13.7267] 0.9974 
II | 0.0729 | 0.0731 | 13.6719} 0.9973 
12 | 0.0732 | 0.0734 | 13.6174] 0.9973 
13 | 0.0735 | 0.0737 | 13.5634] 0.9973 
14 | 0.0738 | 0.0740 | 13.5098} 0.9973 
15 | 0.0741 | 0.0743 | 13.4566} 0.9973 
16 | 0.0744 | 0.0746 | 13.4039] 0.9972 
17 }| 0.0747 | 0.0749 | 13.3515] 0.9972 
18 | 0.0750 | 0.0752 | 13.2996] 0.9972 
1g | 0.0753 | 0.0755 | 13.2480] 0.9972 
20 | 0.0756 | 0.0758 | 13.1969] 0.9971 
21 | 0.0758 | 0.0761 | 13.1461] 0.9971 
22 |} 0.0761 | 0.0764 | 13.0958] 0.9971 
23 | 0.0764 | 0.0767 | 13.0458] 0.9971 
24 | 0.0767 | 0.0769 | 12.9962] 0.9971 
25 | 0.0770 | 0.0772 | 12.9469] 0.gg70 
26 | 0.0773 | 0.0775 | 12.8981] 0.9970 
27 | 0.0776 | 0.0778 | 12.8496) 0.9970 
28 | 0.0779 | 0.0781 | 12.8014] 0.9970 
29 | 0.0782 | 0.0784 | 12.7536} 0.9969 
30 | 0.0785 | 0.0787 | 12.7062] 0.9969 
31 | 0.0787 | 0.0790 | 12.6591] 0.9969 
2 | 0.0790 | 0.0793 | 12.6124) 0.9969 
33 | 0.0793 | 0.0796 | 12.5660} 0.9968 
34 | 0.0796 | 0.0799 | 12.5Ig9} 0.9968 
35 | 0.0799 | 0.0802 | 12.4742] 0.9968 
36 | 0.0802 | 0.0805 | 12.4288} 0.9968 
37 | 0.0805 | 0.0808 | 12.3838) 0.9968 
38 | 0.0808 | 0.0810 | 12.3390} 0.9967 
39 | 0.0811 | 0.0813 | 12.2946] 0.9967 
40 | 0.0814 | 0.0816 | 12.2505] 0.9967 
41 | 0.0816 | 0.0819 | 12.2067; 0.9967 
42 | 0.0819 | 0.0822 ) 12.1632] 0.9966 
43 | 0.0822 | 0.0825 | 12.1201] 0.9966 
44 | 0.0825 | 0.0828 | 12.0772] 0.9966 
45 | 0.0828 | 0.0831 } 12.0346] 0.9966 
46 | 0.0831 | 0.0834 | 11.9923] 0.9965 
47 | 0.0834 | 0.0837 | 11.9504] 0.9965 
48 | 0.0837 | 0.0840 | 11.9087] 0.9965 
49 | 0.0840 | 0.0843 | 11.8673] 0.9965 
50 | 0.0843 | 0.0846 | 11.8262] 0.9964 
5I | 0.0845 | 0.0849 | 11.7853] 0.9964] 9 
52 | 0.0848 | 0.0851 | 11.7448] 0.9964 ] 8 
53 | 0.0851 | 0.0854 | 11.7045] 0.9964 Gi 
54 | 0.0854 | 0.0857 | 11.6645] 0.9963 6 
55 | 0.0857 | 0.0860 } 11.6248] 0.9963 5 
56 | 0.0860 | 0,0863 | 11.5853] 0.9963 | 4 
57 | 0.0863 | 0.0866 | 11.5461] 0.9963 | 3 
58 | 0.0866 | 0.0869 | 11.5072] 0.9962 | 2 
59 | 0.0869 | 0.0872 | 11.4685] 0.9962 I 
60 | 0.0872 | 0.0875 | 11.4301] 0.9962 | 0 


Tan 


*355° 35° 


Sin 
























































































































































































NATURAL 



















3° *95° 185° *275° 

0 | 0.0872 | 0.0875 | 11.4301) 

1 | 0.0874 | 0.0878 | 11.3919] 0.9962 

2 | 0.0877 | 0.0881 | 11.3540] 0.9961 

3 | 0.0880 | 0.0884 | 11.3163] 0.9961 

4 | 0.0883 | 0.0887 | 11.2789] 0.9961 

5 | 0.0886 | 0.08go | 11.2417] 0.9961 

6 | 0.0889 | 0.0892 | 11.2048} 0.9960 

7 | 0.0892 | 0.0895 | 11.1681] 0.9960 

§ | 0.0895 | 0.0898 | 11.1316] 0.9960 

g | 0.0898 | 0.0got | 11.0954] 0.9960 

10 | o.ogot | 0.0904 | 11.0594} 0.9959 

II ] 0.0903 | 0.0907 | 11.0237] 0.9959 

12 | 0.0906 } 0.0910 | 10.9882! 0.9959 

13 | 0.0909 | 0.0913 | 10.9529] 0.9959 

14 | 0.0912 | 0.0916 | 10.9178] 0.9958 

15 | 0.0915 | 0.0gtg | 10.8829] 0.9958 

16 | 0.0918 | 0.0922 | 10.8483] 0.9958 

17 | 0.0921 | 0.0925 | 10.8139] 0.9958 

18 | 0.0924 | 0.0928 } 10.7797] 0.9957 

19 | 0.0927 | 0.0031 | 10.7457} 0.9957 | ¢ 

20 } 0.0929 | 0.0934 | 10.7119} 0.9957 

21 | 0.0932 | 0.0936 | 10.6783 

22 | 0.0935 | 0.0939 | 10.6450)" 

23 | 0.0938 | 0.0942 | 10.6118 

24 | 0.0941 | 0.0945 | 10.5789 

25 | 0.0944 | 0.0948 | 10.5462 

26 | 0.0947 | 0.0951 | 10.5136 

27 | 0.0950 | 0.0954 | 10.4813 

28 | 0.0953 | 0.0957 | 10.4491 

29 | 0.0956 0.0960 10.4172 

30 | 0.0958 | 0.0963 | 10.3854 
0.0961 | 0.0966 | 10.3538) 0.9954 
0.0964 | 0.0969 | 10.3224) 0.9953 
0.0967 | 0.0972 | 10.2913] 0.9953 
0.0970 | 0.0975 | 10.2602] 0.9953 
0.0973 | 0.0978 | 10.2294) 0.9953 
0.0976 | 0.0981 | 10.1988) 0.9952 
0.0979 | 0.0983 | 10.1683] 0.9952 
0.0982 | 0.0986 | 10.1381] 0.9952 
0.0985 | 0.0989 | 10.1080] 0.9951 
0.0987 | 0.0992 | 10.0780} 0.9951 
0.0990 | 0.0995 | 10.0483] 0.9951 
0.0993 | 0.0998 | 10.0187] 0.9951 
0.0996 | 0.1001 9.9893} 0.9950 
0.0999 ; 0.5004 | 9.g601} 0.9950 
0.1002 | 0.1007 | 9.9310] 0.9950 
0.1005 | 0.1010 | 9.9021) 0.9949 
0.1008 | 0.1013 9.8734] 0.9949 
O.I1OIL | 0.1016 | 9.8448) 0.9949 
0.1013 | O.TOIQ | 9.8164) 0.9949 
0.1016 | 0.1022 9.7882] 0. 9948 | 
Oo. -O.101g- 0.1025 9.7601] 0. 9948 | 9 
0.1022 | 0.1028 9.7322| 0.9948 8 
0.1025 | 0.1030 | 9.7044) 0.9947 | 7 
0.1028 | 0.1033 | 9.6768) 0.9947 6 
0.1031 | 0.1036 9.6493} 0.9947 5 
0.1034 | 0.1039 | 9.6220) 0.9946 | 4 
0.1037 | 0.1042 | 9.5949] 0.9946 | 3 
0.1039 | 0.1045 | 9.5679] O.g946 | 2 
0.1042 | 0.1048 | 9.54TI| 0.9946 | 1 
0.1045 | 0. Tal 9-5144| 0.9945 | 0 
Cos | Cot | Tan {| Sin | ' 


— 264° *354" 


*96° 186° *276° 





6° 


| Tan | Cot 


0.1051 


9.5144 | 


0.9945 | 





0.1054 
0.1057 
0.1060 
0.1063 
0.1066 
0.1069 
0.1072 
0.1075 
0.1078 


9.4878 
9.4614 
9-4352 
tooo 
9.3831 
9-35 72 
9-3315 
9.3060 
9.2806 





0.9945 
0.9945 
0.9944 
0.9944 
0.9944 
0.9943 
0.9943 
0.9943 
0.9942 





0.1080 


9-2553 


0.9942 





0.1083 
0.1086 
0.1089 
0.1092 
0.1095 
0.1098 
O.IIOI 
0.1104 
0.1107 


9.2302 
9.2052 
9.1803 
9-1555 
9-1309 
9.1065 
g.0821 
9-0579 
9.0338 


0.9942 
0.9942 
0.9941 
0.9941 
0.9941 
0.9940 
0.9940 
0.9940 
9.9939 





O.IIIO 


9.0098 


0-9939 








0.1113 
O.1116 
O.IIIg 


0.1122 
O.1125 
0.1128 
0.1131 
OsLTsS 


0.1136 
0.1139 


0.1142 
0.1145 
0.1148 
O.II51 
O.1I54 
O.1157 
0.1160 
0.1163 
0.1166 


8.9860 
8.9623 
8.9387 
8.9152 
8.8919 
8.8686 


8.8455 
8.8225 


8.7542 
8.7317 
8.7093 
8.6870 
8.6648 
8.6427 
8.6208 
8.5989 
8.5772 


8.7996 
8.7769 


0.9939 
0.9938 
0.9938 
0.9938 
0.9937 
0.9937 
0.9937 
0.9936 


0.9936 


0.9936 





0.1169 


8.5555 


0.9932 





0.1190 


Ost 72 
0.1175 
0.1178 
O.11SI 
0.1184 
0.1187 
0.1189 
0.1192 
0.1195 


8.5340 
8.5126 
8.4913 
8.4701 
8.4490 
8.4280 
8.4071 
8.3863 
8.3656 


0.9932 
0.9932 
0.9931 
0.9931 
0.9931 
0.9930 
0.9930 
0.9930 
0.9929 





0.1198 


8.3450 





0.1193 
0.1196 
0.1198 
0.1201 
0.1204 
0.1207 
0.1210 


0.1213 
0.1216 


0.1201 
0.1204 
0.1207 
0.1210 
0.1213 
0.1216 
0.1219 
0.1222 
0.1225 


8.3245 
8.3041 
8.2838 
8.2636 
8.2434 
8.2234 
8.2035 
8.1837 
8.1640 


0.9929 


0.9929 
0.9928 
0.9928 
0.9928 
0.9927 
0.9927 
0.9927 
0.9926 
0.9926 





0.1219 


0.1228 


Cos | Cot 
173° 263° «*353° §3° 


8.1443 


0.9925 


Tan | Sin 





NATURAL 


NATURAL 


0.1219 


0.1228 





0.1222 
0.122 

0.1227 
0.1230 
0.1233 
0.1236 
0.1239 
0.1242 
0.1245 


0.1231 
O23 
0.1237 
0.1240 
0.1243 
0.1246 
0.1249 
0.1251 
0.1284 





187° 


0.9925 
0.9925 
0.9924 
0.9924 
0.9924 
0.9923 
0.9923 
0.9923 
0.9922 





0.1248 


0.1257 


0.9922 





111 
PAT 





0.9925 





0.1250 
0.1253 
0.1256 
0.1259 
0.1262 
0.1265 
0.1268 
0.1271 
0.1274 





0.1260 
0.1263 
0.1266 
0.1269 
0.1272 
0.1275 
0.1278 
0.1281 
0.1284 





0.9922 
0.9921 
0.9921 
0.9920 
0.9920 
0.9920 
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0.1290 
0.1293 
0.1296 
0.1299 
0.1302 
0.1305 
0.1308 
0.1311 


0.1319 
0.1322 
0.1325 
0.1328 
0.1331 
0.1334 
0.1337 
0.1340 
0.1343 
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0.1317 


0.9918 
0.9917 
0.9917 
0.9917 
0.9916 
0.9916 
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0.9915 
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0.9913 
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0.9912 
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0.9911 
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0.1334 


0.1337 
0.1340 
0.1343 
0.1346 
0.1349 
0.1351 


0.1354 


0.1357 
0.1360 


0.1346 


0.9911 





0.1349 
0.1352 
0.1355 
0.1358 
0.1361 
0.1364 
0.1367 
0.1370 
0.1373 
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0.9908 
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0.1363 
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0.1392 


0.1372 
0.1382 
0.1385 
0.1388 
0.1391 
0.1394 
0.1397 
0.1399 


0.1405 


0.1402 


304 | 0.9903 _ 


0.9906 
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0.1917 
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0.1925 
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0.1947 
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0.1956 
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5.0581 
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5.0121 
5.0045 
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0.2044 
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0.2056 
0.2059 
0.2062 


4.9819 
4.9744 
4.9669 
4.9594 
4.9520 
4.9446 
4.9372 
4.9298 
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4.9078 
4.9006 
4.8933 
4.8860 
4.8788 
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4.8573 
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0.2113 
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4.7659 
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4.7317 
4.7249 
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Sin 
0.2079 0.9781 
0.2082 0.9781 
0.2085 0.9780 
0.2088 0.9780 
0.2090 0.9779 
0.2093 0.9778 
0.2096 0.9778 
0.2099 0.9777 
0.2102 0.9777 
0.2105 0.9776 
0.2108 0.9775 
0.2110 0.9775 
0.2113 0.9774 
0.2116 0.9774 
0.2119 0.9773 
0.2122 0.9772 
0.2125 0.9772 
0.2127 0.9771 
0.2130 0.9770 
0.2133 0.9770 
0.2136 0.9769 
0.2139 0.9769 
0.2142 0.9768 
0.2145 0.9767 
0.2147 0.9767 
0.2150 0.9766 
0.2153 0.9765 
0.2156 0.9765 
0.2159 0.9764 
0.2162 0.9764 
0.2164 0.9763 
0.2167 0.9762 
0.2170 0.9762 
0.2173 0.9761 
0.2176 0.9760 
0.2179 0.9760 
0.2181 0.9759 
0.2184 0.9759 
0.2187 0.9758 
0.2190 0.9757 
0.2193 0.9757 
0.2196 0.9756 
0.2198 0.9755 
0.2201 0.9755 
0.2204 0.9754 
0.2207 0.9753 
0.2210 0.9753 
0.2213 0.9752 
0.2215 0.9751 
0.2218 0.9751 
O:2221 0.9750 
0.2224 0.9750 
0.2227 0.9749 
0.2230 0.9748 
0.2233 0.9748 
0.2235 0.9747 
0.2238 0.9746 
0.2241 0.9746 
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4.0108 | 0.9703 
4.0058 | 0.9702 
4.0009 | 0.9702 
3-9959 | 09-9701 
3.9910 | 0.9700 
3.9861 | 0.9699 
3.9812 | 0.9699 
3-9763 | 0.9698 
3-971 4 | 0.9697 
3.9665 | 0.9697 
; 0.9696 
0.9695 
0.9694 
0.9694 
0.9693 
0.9692 
0.9692 
0.9691 
0.9690 
0.9689 
0.9689 
0.9685 
0.9687 
0.9687 
0.9686 
0.9685 
0.9684 
0.9684 
0.9683 
0.9682 


0.2588 | 0.2679 
0.2591 | 0.2083. 
0.2594 | 0.26086 
0.2597 | 0.2689 
0.2599 | 0.2692 
0.2602 | 0.2695 
0.2605 | 0.2698 


0.2608 | 0.2701 
0.2611 | 0.2704 
0.2613 | 0.2708 
0.2616 | 0.2711 
0.2619 | 0.2714 
0.2622 | 0.2717 
0.2625 | 0.2720 
0.2628 | 0.2723 
0.2630 | 0.2726 
0.2633 | 0.2729 
0.2636 | 0.2733 
0.2639 | 0.2736 
0.2642 | 0.2739 
0.2644 | 0.2742 
0.2647 | 0.2745 
0.2650 | 0.2748 
0.2653 | 0.2751 
0.2656 | 0.2754 
0.2658 | 0.2758 
0.2661 | 0.2761 
0.2664 | 0.2764 
0.2667 | 0.2767 
0.2670 | 0.2770 
0.2773 
0.2776 
0.2780 
0.2783 
0.2786 
0.2789 
0.2792 
0.2795 
0.2798 
0.2801 
0.2805 
0.2808 
0.2811 
0.2814 
0.2817 
0.2820 
0.2823 
0.2827 
0.2830 
0.2833 
0.2836 
0.2839 
0.2842 
0.2845 
0.2849 
0.2852 
0.2855 
0.2858 
0.2861 
0.2864 
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0.2507 
0.2509 
0.2512 
0.2515 
0.2518 
0.2521 
0.2524 
0.2526 
0.2529 
0.2532 
0.2535 
0.2538 
0.2540 
0.2543 
0.2546 
0.2549 
0.2552 
0.2554 
0.2557 
0.2560 
0.2563 
0.2566 
0.2569 
0.2571 
0.2574 
0.2577 
0.2580 
0.2583 
0.2585 
0.2588 
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0.2867 | 3.4874 
0.2871 | 3.4836 
0.2874 | 3.4798 
0.2877 | 3.4760 
0.2880 | 3.4722 
0.2883 .| 3.4084 
0.2886 | 3.4646 
0.2890 | 3.4608 
0.2893 | 3-4570 
0.2896 | 3.4533 
0.2899 |_3-4495 
0.2902 | 3.4458 
0.2905 | 3.4420 
0.2908 | 3.4383 
0.2912 | 3.4346 
0.2915 | 3.4308 
0.2918 | 3.4271 
0.2921 | 3.4234 
0.2924 | 3.4197 
0.2927 | 3.4160 
0.2931 | 3.4124 
0.2934 | 3.4087 
0.2937 | 3.4050 
0.2940 | 3.4014 
0.2943 | 3-3977 
0.2946 | 3.3941 
0.2949 | 3-3904 
0.2953 | 3.3868 
0.2956 | 3.3832 
0.2959 _|_3-3796 
0.2962 |_3.3759 
0.2965 | 3.3723 
0.2968 | 3.3687 
0.2972 | 3.3652 
0.2975 | 3.3616 
0.2978 | 3.3580 
0.2981 | 3.3544 
0.2984 | 3.3509 
0.2987 | 3.3473 
0.2991 | 3.3438 
0.2994 | 3.3402 
0.2997 | 3.3367 
0:3000 ||| 3.3332 
0.3003 | 3.3297 
0.3006 | 3.3261 
0.3010 | 3.3226 
0.3013 | 3.3191 
0.3016 } 3.3156 
0.3019 | 3.3122 
0.3022 | 3.3087 
0.3026 | 3.3052 
0.3029 | 3.3017 
0.3032 | 3.2983 
0.3035 | 3.2948 
0.3038 | 3.2914 
0.3041 | 3.2879 
0.3045 | 3.2845 
0.3048 | 3.2811 
0.3051 | 3.2777 
0.3054 | 3.2743 
0.3057 | 3.2709 
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0.9495 
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0.9492 
0.9491 
0.9490 


| 0.9489 


0.9488 
0.9487 
0.9486 
0.9485 


0.9484 
7_|_0-9483 


0.9452 
0.9481 
0.9480 
0.9480 
0.9479 
0.9478 
0.9477 
0.9476 
0.9475 





0.9474 





0.9473 
0.9472 
0.9471 
0.9470 
0.9469 
0.9468 
0.9467 
0.9406 
0.9406 
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0.9404 
0.9463 
0.9462 
0.9461 
0.9460 
0.9459 
0.9458 
0.9457 
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0.3258 2.9015 | 0.9454 
0.3261 | 0.3450 | 2.8987 | 0.9453 
0.3264 | 0.3453 | 2.8960 | 0.9452 
0.3267 | 0.3456 | 2.8933 | 0.9451 
0.3269 | 0.3460 | 2.8905 | 0.9450 
0.3272 | 0.3463 | 2.8878 | O.g449 
0.3275 | 0.3466 | 2.8851 | 0.9449 
0.3278 | 0.3469 | 2.8824 | 0.9448 
0.3280 | 0.3473 | 2.8797 | 0.9447 
0.3283 | 0.3476 | 2.8770 | 0.9446 
0.3286 | 0.3479 | 2.8743 | 0.9445 
0.3289 | 0.3482 | 2.8716 | O.g444 
0.3291 | 0.3486 | 2.8689 | 0.9443 
0.3294 | 0.3489 | 2.8662 | 0.9442 
0.3297 | 0.3492 | 2.8636 | 0.9441 
0.3300 | 0.3495 | 2.8609 | 0.9440 
0.3302 | 0.3499 | 2.8582 | 0.9439 
0.3305 | 0.3502 | 2.8556 | 0.9438 
3308 | 0.3505 | 2.8529 | 0.9437 
0.3311 | 0.3508 | 2.5502 | 0.9436 
0.3313 | 0.3512 | 2.5476 | 0.9435 
9.3316 | 0.3515 | 2.8449 | 0.9434 
0.3319 | 0.3518 | 2.8423 | 0.9433 
0.3322 | 0.3522 | 2.8397 | 0.9432 
0.332 0.3525 | 2.8370 | 0.9431 
0.3327 | 0.3528 | 2.8344 | 0.9430 
0.3330 | 0.3531 | 2.8318 | 0.9429 
0.3535 | 2.8291 | 0.9428 
0.3538 | 2.8265 | 0.9427 
0.3541 | 2.8239 | 0.9426 
: 0.3544 | 2.8213 | 0.9425 
0.3344 | 0.3548 | 2.8187 | 0.9424 
0.3346 | 0.3551 | 2.8161 | 0.9423 
0.3349 | 0.3554 | 2.8135 | 0.9423 
0.3352 | 0.3558 | 2.8109 | 0.9422 
0.3355 | 0.3561 | 2.8083 | O.g42I1 
0.3357 | 0.3564 | 2.8057 | 0.9420 
0.3360 | 0.3567 | 2.8032 | 0.9419 
0.3363 | 0.3571 | 2.8006 | 0.9418 
0.3365 | 0.3574 | 2.7980 | 0.9417 
0.3368 | 0.3577 | 2-7955 | 0.9416 
O44 7 LE | O:-35o0 1257929 0.0415 
0.3374 | 0.3584 | 2.7903 | 0.9414 
0.3376 | 0.3587 | 2.7878 | 0.9413 
0.3379 | 0.3590 | 2.7852 | 0.9412 
0.3382 | 0.3594 | 2.7827 | O.g411 
0.3385 | 0.3597 | 2.7801 | 0.9410 
0.3387 | 0.3600 | 2.7776 | 0.9409 
0.3390 | 0.3604 | 2.7751 | 0.9408 
0.3393 | 0.3607 | 2.7725 | 0.9407 
0.3396 | 0.3610 | 2.7700 | 0.9406 9 
0.3398 | 0.3613 | 2.7675 | 0.9405 8 
0.3401 | 0.3617 | 2.7650 | 0.9404 7 
0.3404 | 0.3620 | 2.7625 | 0.9403 | 6 
0.3407 | 0.3623 | 2.7600 | 0.9402 | 5 
0.3409 | 0.3627 | 2.7575 | 0.9401 4 
0.3412 | 0.3630 | 2.7550 | 0.9400 3 
0.3415 | 0.3633 | 2.7525 | 0.9399 | 2 
; 2.7500 | 0.9398 I 
2.7475 | 09-9397 |_0- 
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0.3056 
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0.3464 
0.3467 
0.3469 
0.3472 
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0.3676 
0.3679 
0.3683 
0.3686 
0.3689 
0.3693 
0.3696 
0.3699 
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2.7204 
2.7179 
2.7155 
2.7130 
2.7106 
2.7082 
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0.9385 
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0.9380 
0.9379 
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0.3505 
0.3508 
0.3510 
0.3513 
0.3516 
0.3518 


0.3521 
0.3524 
0.3527 





0.3499 
0.3502 


0.3709 
0.3712 
0.3716 
0.3719 
0.3722 
0.3726 
0.3729 
0.3732 
0.3736 
0.3739 
0.3742 
0.3745 
0.3749 
0.3752 
0.3755 
0.3759 
0.3762 
0.3705 
0.3769 


2.6961 
2.0937 
2.6913 
2.6889 
2.6865 
2.0841 
2.6815 


2.6794 
2.6770 


2.0746 


2.6723 
2.6699 
2.6675 
2.6652 
2.6628 
2.0505 
2.6581 
2.6558 
_ 2.6534 


0.9376 
0.9375 
0.9374 
0.9373 
0.9372 
0.9371 
0.9370 
0.9369 


0.9368 
0.9367 


0.9366 
0.9365 
0.9364 
0.9363 
0.9362 
0.9361 
0.9360 


0.9359 
0.9358 





NN DO 
NE tar Gp 
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0.3529 


0.3772 


2.0511 


0.9356 











0.3532 
0.3535 
0.3537 
0.3540 
0.3543 
0.3546 
0.3548 
0.3551 
0.3554 


0.3775 
0.3779 
0.3782 
0.3785 
0.3789 
0.3792 
0.3795 


0.3799 
0.3802 


2.6488 
2.6464 
2.0441 
2.6418 
2.6395 
2.6371 
2.6348 
2.6325 
2.6302 


0.9355 
0.9354 
0.9353 
0.9352 
0.9351 
0.9350 
0.9349 
0.9348 
0.9347 


















0.3557 


0.3805 


2.6279 


0.9346 














0.3559 
0.3562 
0.3565 
0.35607 
0.3570 
0.3573 
0.3576 
0.3578 
0.3581 


0.3809 
0.3812 
0.3815 
0.3819 
0.3822 
0.3825 
0.3829 
0.3832 
0.3835 


2.6256 
2.6233 
2.6210 
2.6187 
2.6165 
2.6142 
2.0119 
2.6096 
2.6074 


0.9345 
0.9344 
0.9343 
0.9342 
0.9341 
0.9340 
0.9339 
0.9338 
0.9337 



















0.3584 





0.3839 


*159° 249° *339° 





2.6051 


Cos | Cot | Tan 





69° 





0.9330 
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0.3839 





NLS 201* 2912 


Cot 


2.6051 











Cos 


0.9336 














0.3842 
0.3845 
0.3849 
0.3852 
0.3855 
0.3859 
0.3862 
0.3865 
0.3869 


2.6028 
2.6006 
2.5983 
2.5961 
2.5938 
2.5916 
2.5893 
2.5871 
2.5848 





0.9335 
0.9334 
0.9333 
0.9332 
0.9331 
0.9330 
0.9328 
0.9327 
0.9326 
















0.3872 


2.5826 


0.9325 











HHH RRR ORO oe 
O OVI ANH WN COO OFF ANS WHH CO 


0.3875 
0.3879 
0.3882 
0.3885 
0.3889 
0.3892 
0.3895 
0.3599 
0.3902 


2.5804 
2.5782 
2.5759 
2.5737 
PAG AS 
2.5693 
2.5671 
2.5649 
2.5627 


0.9324 
0.9323 
0.9322 
0.9321 
0.9320 
0.9319 
0.9318 
0.9317 
0.9316 
















0.3906 


2.5605 





0.9315 





0.3668 
0.3670 
0.3673 
0.3676 
0.3679 
0.3681 
0.3684 
0.3687 
0.3689 


0.3909 
0.3912 
0.3916 
0.3919 
0.3922 
0.3926 


0.3929 
0.3932 





0.3942 
0.3946 
0.3949 
0.3953 
0.3956 
0.3959 
0.3963 
0.3966 
0.3969 


0.3936 
9.3939 


2.5583 
2.5561 
2.5539 
2.5517 
2.5495 
2.5473 
2.5452 
2.5430 
2.5408 


2.5386 


2.5305 
2.5343 
2.5322 
2.5300 
2.5279 
2.5257 
2.5236 
2.5214 
2.5193 


0.9305 
0.9304 





0.9314 
O03 13 
0.9312 
0.9311 
0.9309 
0.9308 
0.9307 
0.9306 























0.9303 
0.9302 
0.9301 
0.9300 
0.9299 
0.9298 
0.9297 
0.9296 
0.9295 

















0.3692 


0.3973 


2.5172 





0.9293 








0.3695 
0.3697 
0.3700 
0.3703 
0.3706 
0.3708 


0.3711 


0.3714 
0.3716 


0.3976 
0.3979 
0.3983 
0.3986 
0.3990 
0.3993 
0.3996 
0.4000 
0.4003 


2.5150 
2.5129 
2.5108 
2.5086 
2.5065 
2.5044 
2.5023 
2.5002 
2.4981 






0.9292 
0.9291 
0.9290 
0.9289 
0.9288 
0.9287 
0.9286 
0.9285 
0.9284 


















0.3719 


0.4006 





0.9283 










0.3722 
0.3724 
0.3727 
0.3730 
0.3733 
0.3735 
0.3738 
0.3741 
90.3743 


0.4010 
0.4013 
0.4017 
0.4020 
0.4023 
0.4027 
0.4030 
0.4033 
0.4037 





2.4960 
2.4939 
2.4918 
2.4897 
2.4876 
2.4855 
2.4834 
2.4813 
2.4792 
2.4772 










0.9282 
0.9281 
0.9279 
0.9278 
0.9277 
0.9276 
0.9275 
0.9274 
0.9273 

















0.3746 


0.40.40 








2.4751 


Cos | Cot | Tan 
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SOrANW BNO WOO 








0.9272 





Sin 





*158° 248° *338° 


¥112° 292° x9gQ90 DIY0 S a 
202° *292 ZZ NATURAL 93 *113° 208° *293° 


Sin | Tan 
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0.3746 | 0.4040 . 0.9272 
0.3749 | 0.4044 5 0.9271 
0.3751 | 0.4047 : 0.9270 
0.3754 | 0.4050 i 0.9269 
0.3757 | 0.4054 | 2. 0.9267 
0.3760 | 0.4057 ; 0.9266 
0.3762 | 0.4061 .462 0.9265 
0.3765 | 0.4064 : 0.9264 
0.3768 | 0.4067 0.9263 
0.377 0.4071 0.9262 
0.3773 | 0.4074 0.9261 
0.3776 | 0.4078 0.9260 
0.3778 | 0.4081 0.9259 
0.3781 | 0.4084 0.9258 
0.3784 | 0.4088 0.9257 
0.3786 | 0.4091 0.9255 
0.3789 | 0.4095 0.9254 
0.3792 | 0.4098 0.9253 
0.3795 | 0.4101 0.9252 
0.3797 | 0.4105 0.9251 
0.3800 | 0.4108 0.9250 
0.3803 | o.41II 0.9249 
0.3805 | 0.4175 0.9248 
0.3808 | 0.4118 0.9247 
0.3811 | 0.4122 0.9245 
0.3813 | 0.4125 0.9244 
0.3816 | 0.4129 0.9243 
0.3819 | 0.4132 0.9242 


0.4245 
0.4248 
0.4252 
0.4255 
0.4258 
0.4262 
0.4265 
0.4269 
0.4272 
0.4276 
0.4279 
0.4283 
0.4286 
0.4289 
0.4293 
0.4296 
0.4300 
0.4303 
0.4307 
0.4310 
0.4314 
0.4317 
0.4320 
0.4324 
0.4327 
0.4331 
0.4334 
0.4338 
0.4341 
0.4345 
a 
0.3990 | 0.4352 
0.3993 | 90-4355 
0.3995 | 90-4359 
0.3998 | 0.4362 
0.4001 | 0.4305 
0.4003 | 0.4369 
0.4006 | 0.4372 
0.4009 | 0.4376 
O.401T | 0.4379 
0.4014 | 0.4383 
0.4017 | 0.4386 
0.4019 | 0.4390 
0.4022 | 0.4393 
0.4025 | 0.4397 
0.4027 | 0.4400 
0.4030 | 0.4404 
0.4033 | 0.4407 
0.4035 | 0.4411 
0.4038 | 0.4414 
0.4041 | O.4ef17 
0.4043 | 0.4421 
0.4046 | 0.4424 
0.4049 | 0.4428 
0.4051 | 0.4431 
0.4054 | 0.4435 
0.4057 | 0.4438 
0.4059 | 0.4442 
0.4062 | 0.4445 
0.4065 | 0.4449 
0.4245 0.4067 | 0.4452 
Cot | Tan Cos Cot 
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0.3821 | 0.4135 2. 0.9241 
0.3824 | 0.4139 : 0.9240 











0.4142 
0.4146 
0.4149 
0.4152 
0.4156 
0.4159 
0.4163 
0.4166 
0.4169 
0.4173 
0.4176 
0.4180 
0.4183 
0.4187 
0.4190 
0.4193 
0.4197 
0.4200 
0.4204 
0.4207 
0.4210 
0.4214 
0.4217 
0.422 
0.4224 
0.4228 
0.4231 
0.4234 
0.4238 
0.4241 
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*114° 204° #2942 =D 4° NATURAL Q5° ~—s-*115° 205° *295° 
Tan | Cot 


0.4452 
0.4456 
0.4459 
0.4463 
0.4406 
0.4470 
0.4473 
0.4477 
0.4480 
0.4484 
0.4487 
0.4491 
0.4494 
0.44.98 
0.4501 
0.4505 
0.4508 
0.4512 
0.4515 
0.4519 
0.4522 
0.4526 
0.4529 
0.4533 
0.4536 
0.4540 
0.4543 
0.4547 
0.4550 
0.4554 
0.4557 
0.4150 | 0.4561 : 0.9098 
0.4152 | 0.4564 ; 0.9097 
0.4155 | 0.4568 : 0.9096 
0.4158 | 0.4571 ? 0.9095 
0.4160 | 0.4575 5 0.9094 
0.4163 | 0.4578 | 2. 0.9092 
0.4165 | 0.4582 ; 0.9091 
0.4168 | 0.4585 : 0.9090 
0.4171 | 0.4589 3 0.9089 
0.4173 | 0.4592 i 5 | 0.9088 
0.4176 | 0.4596 | 2.1758 | 0.9086 
0.4179 | 0.4599 5 0.9085 
0.4181 | 0.4603 -1725 | 0.9084 
0.4184 | 0.4607 : 0.9083 
0.4187 | 0.4610 ‘ 0.9081 
0.4189 | 0.4614 | 2. 0.9080 
0.4192 | 0.4617 si 0.9079 
0.4195 | 0.4621 , 0.9078 
0.4197 | 0.4624 2 0.9077 
0.4200 | 0.4628 3 0.9075 
0.4202 | 0.4631 : 0.9074 
0.4205 | 0.4035 : 0.9073 
0.4208 | 0.4638 : 0.9072 
0.4210 | 0.4642 F 0.9070 
0.4213 | 0.4645 : 0.9069 
0.4216 | 0.4649 | 2. 0.9005 
0.4218 | 0.4652 | 2. 0.9007 
0.4221 | 0.4656 § 0.9066 
0.4224 | 0.4660 ; 0.9064 
0.4226 | 0.4663 : 0.9063 
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*116° 206° *296° 26° NATURAL 97° = *117° 207° *297° 
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0 | 0.4384 | 0.4877 0.8988 | 60 0 | 0.4540 | 0.5095 | 1.9626 | 0.8910 
t | 0.4386 | 0.4881 | 2.0488 | 0.8987 | 59 rt | 0.4542 | 0.5099 | 1.9612 | 0.8909 | 
2 | 0.4389 | 0.4885 | 2.0473 } 0.8985 | 58 2 | 0.4545 | 0.5103 | 1.9598 | 0.8907 
3] 0.4392 | 0.4888 | 2.0458 | 0.8984 ] 57 3 | 0.4548 | 0.5106 |} 1.9584 | 0.8906 
4 | 0.4394 | 0.4892 | 2.0443 | 0.8983 | 56 4 | 0.4550 | O.51I0 | 1.9570 | 0.8905 
5 | 0.4397 | 0.4895 | 2.0428 | 0.8982 | 55 5 | 0.4553 | 0.5114 | 1.9556 | 0.8903 
6 | 0.4399 | 0.4899 0413 | 0.8980 | 54 6 | 0.4555 | 0.5117 | 1.9542 | 0.8902 
7 | 20-4402 | 0.4903 .0398 | 0.8979 | 53 7 | 0.4558 | 0.5121 | 1.9528 | 0.8901 
8 | 0.4405 | 0.49Q06 .0383 | 0.8978 }| 52 8 | 0.4561 | 0.5125 | 1.9514 | 0.8899 
9 | 0.4407 | 0.4910 0368 | 0.8976 | 51 g | 0.4563 | 0.5128 | 1.9500 | 0.8898 
10 | 0.4410 | 0.4913 .0353 | 0.8975 | 50 10 | 0.4566 | 0.5132 | 1.9486 | 0.8897 
II ] 0.4412 | 0.4917 .0338 | 0.8974 | 49 II | 0.4568 | 0.5136 | I-9472 | 0.8895 
0.4415 | 0.4921 .0323 | 0.8973 | 48 12 | 0.4571 | 0.5139 | 1.9458 | 0.8894 
0308 | 0.8971 | 47 13 | 0.4574 | 0.5143 | 1.9444 | 0.8893 






0.4420 | 0.4928 .0293 | 0.8970 | 46 
0.4423 | 0.4931 .027 0.8969 | 45 
0.4425 | 0.4935 0.8967 | 44 
0.4428 | 0.4939 .0248 | 0.8966 | 43 
0.4431 | 0.4942 .0233 | 0.8965 2 
0.4433 | 0.4946 .0219 | 0.8964 | 41 
0.4436 | 0.4950 | 2.0204 | 0.8962 | 40 
0.4439 | 0.4953 | 2.0189 | 0.8961 | 39 
0.4441 | 0.4957 | 2.0174 | 0.8960 | 38 
0.4444 | 0.4960 | 2.0160 | 0.8958 | 37 
0.4446 | 0.4964 | 2.0145 | 0.8957 | 36 
0.4449 | 0.4968 | 2.0130 | 0.8956 | 35 
0.4452 | 0.4971 | 2.0115 | 0.8955 | 34 
0.4454 | 0.4975 | 2.0101 | 0.8953 | 33 
0.4457 | 0.4979 | 2.0086 | 0.8952 | 32 
0.4459 | 0.4982 | 2.0072 | 0.8951 | 31 

0.4462 | 0.4986 | 2.0057 | 0.8949 | 30 
0.4465 | 0.4989 | 2.0042 | 0.8948 | 29 
0.4467 | 0.4993 | 2.0028 | 0.8947 | 28 
0.4470 | 0.4997 | 2.0013 | 0.8945 | 27 
0.4472 | 0.5000 | I.9999 | 0.8944 | 26 
0.4475 | 0.5004 | 1.9984 | 0.8943 | 25 
0.4478 | 0.5008 | 1.9970 | 0.8942 | 24 
0.4480 | 0.5011 | 1.9955 | 0.8940 | 23 
0.4483 | 0.5015 | I.9941 | 0.8939 | 22 
0.4485 | 0.5019 | 1.9926 | 0.8938 | 21 
0.4488 | 0.5022 | T.gy12 | 0.8936 | 20 
0.4491 | 0.5026 | 1.9897 | 0.8935 | I9 
0.4493 | 0.5029 | 1.9883 | 0.8934 | 18 
0.4496 | 0.5033 | 1.9868 | 0.8932 } 17 
0.4498 | 0.5037 | 1.9854 | 0.8931 | 16 
0.4501 | 0.5040 | 1.9840 | 0.8930 | 15 
0.4504 | 0.5044 | 1.9825 | 0.8928 | 14 
0.4506 | 0.5048 | 1.9811 | 0.8927 | 13 
0.4509 | 0.5051 | 1.9797 | 0.8926 | 12 
0.4511 | 0.5055 | 1.9782 | 0.8925 | I1 
0.4514 | 0.5089 | 1.9768 | 0.8923 | 10 


0.4576 | 0.5147 | 1.9430 | 0.8892 
0.4579 | 0.5150 | I 9416 | 0.8890 
0.4581 | 0.5154 | 1.9402 | 0.8889 
0.4584 | 0.5158 | 1.9388 | 0.8888 
0.4586 | 0.5161 | 1.9375 | 0.8886 
0.4589 | 0.5165 | 1.9361 | 0.8885 
0.4592 | 0.5169 | 1.9347 | 0.8884 
0.4594 | 0.5172 | 1.9333 | 0.8882 
0.4597 | 0.5176 | 1.9319 | 0.8581 
0.4599 | 0.5180 | 1.9306 | 0.8879 
0.4602 | 0.5184 | 1.9292 | 0.8878 
0.4605 | 0.5187 | 1.9278 | 0.8877 
0.4607 | 0.5191 | 1.9265 | 0.8875 
0.4610 | 0.5195 | 1.9251 | 0.8874 
0.4612 | 0.5198 | 1.9237 | 0.8873 
0.4615 | 0.5202 | 1.9223 | 0.8871 

0.4617 | 0.5206 | 1.9210 |_0.8870 

0.4620 | 0.5209 | I.g1g6 | 0.8869 
0.4623 | 0.5213 | 1.9183 | 0.8867 
0.4625 | 0.5217 | 1.9169 | 0.8866 
0.4628 | 0.5220 | 1.9155 | 0.8865 
0.4630 | 0.5224 | I.g142 | 0.8863 
0.4633 | 0.5228 | 1.9128 | 0.8862 
0.4636 | 0.5232 | I.gI15 | 0.8861 
0.4638 | 0.5235 }] I-g10r | 0.8859 
0.4641 | 0.5239 | 1.9088 | 0.8858 
0.4643 | 0.5243 | 1.9074 | 0.8857 
0.4646 | 0.5246 | 1.9061 0.8855 
0.4648 | 0.5250 | 1.9047 | 0.8854 
0.4651 | 0.5254 | 1.9034 | 0.8853 
0.4654 | 0.5258 | 1.9020 | 0.8851 
0.4656 | 0.5261 | 1.9007 | 0.8850 
0.4659 | 0.5265 | 1.8993 0.8849 
0.4661 | 0.5269 | 1.8980 0.8847 
0.4664 | 0.5272 | 1.8967 0.8846 
0.4666 | 0.5276 | 1.8953 0.8844 
0.4669 | 0.5280 | 1.8940 0.8843 
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0.4517 | 0.5062 | 1.9754 | 0.8922 9 0.4672 | 0.5284 | 1.8927 0.8842 9 
0.4519 | 0.5066 | 1.9740 | 0.8921 8 0.4674 | 0.5287 | 1.8913 0.8840 | 8 
0.4522 | 0.5070 | 1.9725 | 0.8919 if 0.4677 | 0.5291 | 1.8900 0.8839 7 
5 838 | 6 
0.4524 | 0.5073 | 1.9711 | 0.8918 6 0.4679 | 0.5295 | 1.8887 0.883 
0.4527 | 0.5077 | 1.9697 | 0.8917 5 0.4682 | 0.5298 | 1.8873 0.8836 5 
0.4530 | 0.5081 | 1.9683 | 0.8915 4 0.4684 | 0.5302 | 1.8860 0.8835 4 
0.4532 | 0.5084 | 1.9669 | 0.8914 2 0.4687 | 0.5306 | 1.8847 0.8834 3 
0.4535 | 0.5088 | 1.9654 | 0.8913 2 0.4690 | 0.5310 | 1.8834 0.8832 2 
0.4537 | 0.5092 | 1.9640 | 0.8911 I 0.4692 | 0.5313 | 1.8820 0.8831 I 
0.4540 | 0.5095 | 1.9626 | 0.8910 0 0.4695 | 0.5317 | 1.8807 0.8829 | 0 
| | 
Cos Cot. | Tan | Sin Cos | Cot | Tan | Sin 


¥15B° 243° *333° 63° NatTuRAL 62°  *152° 242° *332° 


122 


*118° 208° *298° 


Sin 


0.4695 


Tan 


0.5317 


28° 
Cot 
1.8807 





0.4697 
0.4700 
0.4702 
0.4705 
0.4708 
0.4710 
0.4713 


0.4715 
0.4718 


0.5321 
0.5325 
0.5328 
0.5332 
0.5336 
0.5340 
0.5343 
0.5347 
0.5351 


1.8794 
1.8781 
1.8768 


1.8755 
1.8741 
1.8728 
1.8715 
1.8702 
1.8689 





0.4720 


0.5354 


1.8676 





0.4723 
0.4726 
0.4728 
0.4731 
0.4733 
0.4736 
0.4738 
0.4741 
0.4743 


0.5358 
0.5362 
0.5366 
0.5369 
0.5373 
0.5377 
0.5381 
0.5384 
0.5388 


1.8663 
1.8650 
1.8637 
1.8624 
1.8611 
1.8598 
1.8585 
1.8572 
1.8559 





DH HH HHH HR 
Oo OH ANE WNH OVO OY OUP WNH © 


0.4746 


0.5392 


1.8546 





0.4749 
0.4751 
0.4754 
0.4756 
0.4759 
0.4761 
0.4764 
0.4766 
0.4769 


oy bv 
Wh HA 


bd YHHDHND 
Orn ans 


0.4772 
0.4774 
0.4777 
0.4779 
0.4782 
| 0.4784 
0.4787 


0.4789 
0.4792 
0.4795 


0.5396 
0.5399 
0.5403 
0.5407 
0.5411 
0.5415 
0.5418 
0.5422 


0.5426 
0.5430 


0.5433 
0.5437 
0.5441 
0.5445 
0.5448 
0.5452 
0.5456 
0.5460 
0.5464 


1.8533 
1.8520 


1.8507 
1.8495 
1.8482 
1.8469 
1.8456 


1.8443 
1.8430 


1.8418 


1.8405 
1.8392 
1.8379 
1.8367 
1.8354 
1.8341 
1.8329 
1.8316 
1.8303 





9.4797 


0.5467 


1.8291 





0.4800 
0.4802 
0.4805 
0.4807 
0.4810 
0.4812 
0.4815 
0.4818 
0.4820 


0.5471 
0.5475 
0.5479 
0.5482 
0.5486 
0.5490 
0.5494 
0.5498 
0.5501 


1.8278 
1.8265 
1.8253 
1.8240 
1.8228 
1.8215 
1.8202 
1.8190 
1.8177 





0.4823 


0.5505 


1.8165 





0.4825 
0.4828 
0.4830 
0.4833 
0.4835 
0.4838 
0.4840 
0.4843 
0.4846 


0.5509 
0.5513 
0.5517 
0.5520 
0.5524 
0.5528 
0.5532 
0.5535 
0.5539 


1.8152 
1.8140 
1.8127 
T.8115 
1.8103 
1.8090 
1.8078 
1.8065 
1.8053 





0.4848 
Cos 





0.5543 
Cot 


*151° 241° *331° 





1.8040 
Tan 


61° 








NatTuRAL 


| A ee I on ee Boe 
Ont ONH OO OV ANP WYH O 


STE ae on! 
Oo mn 


29° 


*119° 209° *299° 


1.8040 





1.8028 
1.8016 
1.8003 


1.7991 
1.7979 
1.7966 
1.7954 
1.7942 
1.7930 





1.7917 





1.7905 
1.7893 
1.7881 
1.7868 
1.7856 
1.7844 
1.7832 
1.7820 
1.7808 





1.7796 





0.5662 
0.5665 
0.5669 
0.5673 
0.5677 
0.5681 
0.5685 
0.5688 
0.5692 


1.7783 
1.7771 
1.7759 
1.7747 
1.7735 
E7723 
L.7711 
1.7699 
1.7687 


1.7675 


1.7663 
1.7651 
1.7639 
1.7627 
1.7615 
1.7603 
1.7591 


1.7579 
1.7567 





0.5696 


1.7556 





0.5700 
0.5704 
0.5708 
0.5712 
0.5715 
0.5719 
0.5723 
0.5727 
0.5731 


1.7544 
1.7532 
1.7520 
1.7508 
1.7496 
1.7485 
1.7473 
1.7461 
1.7449 





0.5735 


1.7437 





0.5739 
0.5743 
0.5746 
0.5750 
0.5754 
0.5758 
0.5762 
0.5766 
0.5770 





1.7426 
1.7414 
1.7402 
1.7391 
1.7379 
1.7367 
1.7355 
1.7344 
1.7332 








0.5774 


Cot | Tan 


60° 





Teo 





“*150° 240° *330° 


~JOXunNW PU WTO 





*120° 210° *300° 









0.5774 


30° 


1.7321 
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*149° 239° *329° 


59° 


0 
0.5777 | £.7309 | 0.8659 I 
0.5781 | 1.7297 | 0.8657 2 
0.5785 | 1.7286 | 0.8656 3 
0.5789 | 1.7274 | 0.8654 4 
0.5793 | 1.7262 | 0.8653 5 
0.5797 | 1.7251 | 0.8652 6 
0.5801 | 1.7239 | 0.8650 i 
0.5805 | 1.7228 | 0.8649 8 
0.5808 | 1.7216 | 0.8647 9 
0.5812 | 1.7205 | 0.8646 10 
0.5816 | 1.7193 | 0.8644 Il 
0.5820 | 1.7182 | 0.8643 12 
0.5824 | I.7170 | 0.8641 13 
0.5828 | 1.7159 | 0.8640 14 
0.5832 | 1.7147 | 0.8638 15 
0.5836 | 1.7136 | 0.8637 16 
0.5840 | 1.7124 | 0.8635 17 
0.5844 | 1.7113 | 0.8634 18 
0.5847 | I.7102 | 0.8632 19 
0.5851 | 1.7090 | 0.8631 20 
0.5855 | 1.7079 | 0.8630 21 
0.5859 | 1.7067 | 0.8628 22 
0.5863 | 1.7056 | 0.8627 23 
0.5867 | 1.7045 | 0.8625 24 
0.5871 | 1.7033 | 0.8624 25 
0.5875 | 1.7022 | 0.8622 26 
0.5879 | I.7011 | 0.8621 27 
0.5883 | 1.6999 | 0.8619 28 
0.5887 | 1.6988 | 0.8618 29 
0.5890 | 1.6977 | 0.8616 
0.5894 | 1.6965 | 0.8615 
0.5898 | 1.6954 | 0.8613 
0.5902 | 1.6943 | 0.8612 
0.5906 | 1.6932 | 0.8610 
0.5910 | 1.6920 | 0.8609 
0.5914 | 1.6909 | 0.8607 
0.5918 | 1.6898 | 0.8606 
0.5922 | 1.6887 | 0.8604 
0.5926 | 1.6875 | 0.8603 
0.5930 | 1.6864 | 0.8601 
0.5934 | 1.6853 | 0.8600 
0.5938 | 1.6842 | 0.8599 
0.5942 | 1.6831 | 0.8597 
0.5945 | 1.6820 | 0.8596 
0.5949 | 1.6808 | 0.8594 
0.5953 | 1.6797 | 0.8593 
0.5957 | 1.6786 | 0.8591 
0.5961 | 1.6775 | 0.8590 
0.5965 | 1.6764 | 0.8588 
0.5969 | 1.6753 | 0.8587 
0.5128 | 0.5973 | 1.6742 | 0.8585 
0.5130 | 0.5977 | 1.6731 | 0.8584 8 
0.5133 | 0.5981 | 1.6720 | 0.8582 | 7 
0.5135 | 0.5985 | 1.6709 | 0.8581 | 6 
0.5138 | 0.5989 | 1.6698 | 0.8579 | 5 
0.5140 | 0.5993 | 1.6687 | 0.8578 | 4 
0.5143 | 0.5997 | 1.6676 | 0.8576 a 
0.5145 | 0.6001 | 1.6665 | 0.8575 2 
0.5148 | 0.6005 | 1.6654 | 0.8573 if 
0.5150 | 0.6009 | 1.6643 | 0.8572 0 
Cos | Cot | Tan | Sin i 






































NATURAL *148° 238° *328° 


do" 


124 
*122° 212° *g022 = 39° NATURAL 33° 123° 213° *303° 


0.6249 | 1.6003 


0.6253 | 1.5993 
0.6257 | 1.5983 
0.6261 | 1.5972 
0.6265 | 1.5962 
0.6269 | 1.5952 
0.6273 | 1.5941 
0.6277 | 1.5931 
0.6281 | 1.5921 
0.6285 | 1.5911 
0.6289 | 1.5900 
0.6293 | 1.5890 
0.6297 | 1.5880 
0.6301 | 1.5869 
0.6305 | 1.5859 
0.6310 | 1.5849 
0.6314 | 1.5839 
0.6318 | 1.5829 
0.6322 | 1.5818 
0.6326 | 1.5808 
0.6330 | 1.5798 
0.6334 | 1.5788 
0.6338 | 1.5778 
0.6342 | 1.5768 


0.6346 | 1.5757 
0.6350 | 1.5747 
0.6354 | 1.5737 


0.6358 | 1.5727 
0.6363 | 1.5717 
0.6367 | 1.5707 
0.6371 | 1.5697 0.8339 
0.5375 | 0.6375 | 1.5687 0.8337 
0.5378 | 0.6379 | 1.5677 0.8336 
0.5380 | 0.6383 | 1.5667 0.8334 
0.5383 | 0.6387 | 1.5657 d 0.8332 
0.5385 | 0.6391 | 1.5647 0.8331 
0.5388 | 0.6395 | 1.5637 0.8329 
0.5390 | 0.6399 | 1.5627 0.8328 
0.5393 | 0.6403 | 1.5617 0.8326 
0.5395 | 0.6408 | 1.5607 0.8324 
0.5398 | 0.6412 | 1.5597 0.8323 
0.5400 | 0.6416 | 1.5587 0.8321 
0.5402 | 0.6420 | 1.5577 0.8320 
0.5405 | 0.6424 | 1.5567 0.8318 
0.5407 | 0.6428 | 1.5557 0.8316 
0.5410 | 0.6432 | 1.5547 0.8315 
0.5412 | 0.6436 | 1.5537 d 0.8313 
U.5415 | 0.6440 | 1.5527 - 0.8311 
0.5417 | 0.6445 | 1.5517 0.8310 
0.5420 | 0.6449 | 1.5507 0.8308 
0.5422 | 0.6453 | 1.5497 0.8307 
0.5424 | 0.6457 | 1.5487 0.8305 
0.5427 | 0.6461 | 1.5477 8 0.8303 
0.5429 | 0.6465 | 1.5468 0.8302 
0.5432 | 0.6469 | 1.5458 0.8300 
0.5434 | 0.6473 | 1.5448 0.8298 
0.5437 | 0.6478 } 1.5438 0.8297 
0.5439 | 0.6482 | 1.5428 0.8295 
0.5442 | 0.6486 } 1.5418 0.8294 
0.5444 | 0.6490 | 1.5408 0.8292 
0.5440 | 0.6494 | 1.5399 0.8290 
Cos Cot Tan 


*147° 237° *327° SWie NATURAL 56° ~—s- * 146° 236° *326° 


0.5446 
0.5449 
0.5451 
0.5454 
0.5456 
0.5459 
0.5461 
0.5463 
0.5466 
0.5468 
0.5471 
0.5473 
0.5476 
0.5478 
0.5480 
0.5483 
0.5485 
0.5488 
0.5490 
0.5493 | 
0.5495 
0.5498 
0.5500 
0.5502 
0.5505 
0.5507 
0.5510 
0.5512 
0.5515 
0.5517 
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*124° 214° *304° 34° 
‘ Cot Cos 
O | 0.5592 | 0.6745 | 1.4826 | o 8290 
I | 0.5594 | 0.6749 | 1.4816 | 0.8289 
2 | 0.5597 | 0.6754 | 1.4807 | 0.8287 
3 | 9.5599 | 0.6758 | 1.4798 | 0.8285 
4 | 0.5602 | 0.6762 | 1.4788 | 0.8284 
5 | 0.5604 | 0.6766 | 1.4779 | 0.8282 
6 | 0.5606 | 0.6771 | 1.4770 | 0.8281 
7 | 0.5609 | 0.6775 | 1.4761 | o 8279 
8-| 0.5611 | 0.6779 | 1.4751 | 0.8277 
g | 0-5614 | 0.6783 | 1.4742 | 0.8276 
O | 0.5616 | 0.6787 | 1.4733 | o $274 
0.5618 | 0.6792 | 1.4724 | 0.8272 
0.5621 | 0.6796 | 1.4715 | 0.8271 
0.5623 | 0.6800 | 1.4705 | o 8269 
0.5626 | 0.6865 | 1.4696 | 0.8268 
0.5628 | 0.6809 | 1.4687 | 0.8266 
0.5630 | 0.6813 | 1.4678 | 0.8264 
0.5633 | 0.6817 | 1.4669 | 0.8263 
0.5635 | 0.6822 | 1.4659 | 0.8261 
0.5638 | 0.6826 | 1.4650 | 0.825 
0.5640 | 0.6830 | 1.4641 | 0.8258 
0.5642 | 0.6834 | 1.4632 | 0.8256 
0.5645 | 0.6839 | 1.4623 | 0.8254 
0.5647 | 0.6843 | 1.4614 | 0.8253 
0.5650 | 0.63847 | 1.4605 | 0.8251 
0.5652 | 0.6851 | 1.4596 | 0.8249 
0.5654 | 0.6856 | 1.4586 | 0.8248 
0.5657 | 0.6860 | 1.4577 | 0.8246 
0.5659 | 0.6864 | 1.4568 | 0.8245 
0.5662 | 0.6869 | 1.4559 | 0.8243 
0.50064 | 0.6873 | 1.4550 | 0.8241 
0.5666 | 0.6877 | 1.4541 | 0.8240 
0.5669 | 0.6881 | 1.4532 | 0.8238 
0.5671 | 0.6886 | 1.4523 | 0.8236 
0.5674 | 0.6890 | 1.4514 | 0.8235 
0.5676 | 0.6894 | 1.4505 | 0.8233 
0.5678 | 0.6899 | 1.4496 | 0.8231 
0.5681 | 0.6903 | 1.4487 | 0.8230 
0.5683 | 0.6907 | i.4478 | 0 8228 
0.5680 | 0.6911 | 1.4469 | 0.8226 
0.5688 | 0.6916 | 1.4460 | 0.822 
0.5690 | 0.6920 | 1.4451 | 0.8223 
0.5693 | 0.6924 | 1.4442 | 0.8221 
0.5695 | 0.6929 | 1.4433 | 0.8220 
0.5698 | 0.6933 | 1.4424 | 0.8218 
0.5700 | 0.6937 | 1.4415 | 0.8216 
0.5702 | 0.6942 | 1.4406 | 0.8215 
0.5705 | 0.6946 | 1.4397 | 0.8213 
0.5707 | 0.6950 | 1.4388 | 0.8211 
0.5710 | 0.6954 | 1.4379 | 0.8210 
0.5712 | 0.6959 | 1.4370 | 0.8208 
0.5714 | 0.6963 | 1.4361 | 0.8207 
0.5717 | 0.6967 | 1.4352 | 0.8205 
0.5719 | 0.6972 | 1.4344 | 0.8203 
0.5721 | 0.6976 | 1.4335 | 0.8202 
0.5724 | 0.6980 | 1.4326 | 0.8200 
0.5726 | 0.6985 | 1.4317 | 0.8198 
0.5729 | 0.6989 | 1.4308 | 0.8197 
0.5731 | 0.6993 | 1.4299 | 0.8195 
0.5733 | 0.6998 | 1.4290 | 0.8193 
0.5736 | 0.7002 | 1.4281 | 0.8192 
Cos Cot Tan Sin 
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Tan | Cot 

































































































































oe 





0.7002 | 1.4281 | 0.8192 
0.70060 | 1.4273 | 0.8190 
O.7OIL } 1.4264 | 0.8188 
O.7OI5 | 1.4255 | 0.8187 
0.7019 | 1.4246 | 0.8185 
©.7024 |), 1.4237 | 0.8183 
0.7028 | 1.4229 | 0.8181 
0.7032 | 1.4220 | 0.8180 
0.7037 | 1.4211 | 0.8178 
0.7041 | 1.4202 | 0.8176 
0.7046 | 1.4193 | 0.8175 
0.7050 | 1.4185 | 0.8173 
0.7054 | 1.4176 | 0.8171 
0.7059 } 1.4167 | 0.8170 
0.7063 | 1.4158 | 0.8168 
0.7067 | 1.4150 | 0.8166 
0.7072 } I.414I | 0.8165 
0.7076 | 1.4132 | 0.8163 
0.7080 | 1.4124 | 0.8161 
0.7085 | 1.4115 | 0.8160 
0.7089 | 1.4106 | 0.8158 
0.7094 | I.4097 | 0.5156 
0.7098 | 1.4089 | 0.8155 
0.7102 | 1.4080 | 0.8153 
0.7107 | 1.4071 | 0.8151 
O.7IIT | 1.4063 | 0.8150 
0.7115 | 1.4054 | 0.8148 
0.7120 | 1.4045 | 0.8146 
O:7124 | 1.4037 | 0.8545; 

5 | O.7020) | 1.4028 | 0.8143 
0.7133 |_1.4019_ O.8I41 
0.7137 | 1.4011 | 0.8139 
0.7142 | 1.4002 | 0.8138 
0.7146 | 1.3994 | 0.8136 
0.7151 | 1.3985 | 0.8134 
O.7 0550 |e TeBO70NOLor ss 
0.7159 | 1.3968 | 0.8131 
0.7164 | 1.3959 | 0.8129 
0.7168 | 1.3951 | 0.8128 
0.7173 | 1.3942 | 0.8126 
0.7177 | 1.3934 | 0.8124 
0.7151 | 1.3925 | 0.8123 
0.7186 | 1.3916 | 0.8121 
0.7190 | 1.3908 | 0.8119 
0.7195 | 1.3899 | 0.8117 
0.7199 | 1.3891 | 0.8116 
0.7203 | 1.3882 | 0.8114 
0.7208 | 1.3874 | 0.8112 
0.7212 | 1.3865 | 0.8111 
0.7217 | 1.3857 | 0.8109 
0.7221 | 1.3848 | 0.8107 
0.7226 | 1.3840 | 0.8106 
0.7230 | 1.3831 | 0.8104 
0.7234 | 1.3823 | 0.8102 
0.7239 | 1.3814 | 0.8100 
0.7243 | 1.3806 | 0.8099 
0.7248 | 1.3798 | 0.8097 
0.7252 | 1.3789 | 0.8095 
0.7257 | 1.3781 | 0.8094 
0.7201 | 1.3772 | 0.8092 
0.7265 | 1.3764 | 0.8090 

Cot Tan sin 









*144° 234° *324° 


126 
*126° 216° *306° 


36° 


an Cot 


0.7265 


1.3764 


0.8090 





0.7270 
0.7274 
0.7279 
0.7283 
0.7288 
0.7292 
0.7297 
0.7301 
0.7306 


1.3755 
1.3747 
1.3739 
1.3730 
Tess 
1.3713 
1.3705 
1.3097 
1.3088 


0.8088 
0.8087 
0.8085 
0.8083 
0.8082 
0.8080 
0.8078 
0.8076 
0.8075 





—_ 
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0.7310 


1.3680 


0.8073 





0.7314 
0.7319 
0.7323 
0.7328 
0.7332 
0.7337 
0.7341 
0.7346 
0.7350 


Leal 
aa) 


Te ae A oe os wn oe 
oor ON WH 


1.3672 
1.3663 
1.3655 
1.3647 
1.3038 
1.3630 
1.3622 
1.3613 
1.3605, 


0.8071 
0.8070 
0.5068 
0.8066 
0.8064 
0.8063 
0.8061 
0.8059 
0.8058 


See eRe RR 
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0.7355 


1.3597 


0.8056 





0.7359 
0.7304 
0.7368 
0.7373 
0.7377 
0.7382 
0.7386 
0.7391 


0.7404 
0.7409 
0.7413 
0.7418 
0.7422 
0.7427 
0.7431 
0.7436 
0.7440 


0.7395 
0.7400 


1.3588 
1.3580 
1.3572 
1.3564 
1.3555 
1.3547 


1.3539 
1.3531 


1.3522 
1.3514 


1.35060 
1.3498 
1.3490 
1.3481 
1.3473 
1.3405 
1.3457 
1.3449 
1.3440 


0.8054 
0.8052 
0.8051 


0.8049 
0.8047 
0.8045 
0.8044 
0.8042 
0.8040 


0.8037 
0.8035 
0.8033 
0.8032 
0.8030 
0.8028 
0.8026 
0.8025 
0.8023 


Nb DLO 
nH SC 


bby bw HN 
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0.8039 





0.7445 


1.3432 


0.8021 





0.7449 
0.7454 
0.7458 
0.7463 
0.7467 
0.74.72 
0.7476 
0.7481 
0.7485 


1.3424 
1.3416 
1.3408 
1.3400 
1.33y2 
1.3384 
1.3375 
1.3367 
1.3359 


0.8019 
0.8018 
0.8016 


0.8014 
0.8013 
o0.801L 
0.8009 
0.8007 
0.8006 





0.7490 


T.3352 


0.8004 





0.7495 
0.7499 
0.7504 
0.7508 
0.7513 
0.7517 
0.7522 
0.7526 


0.7535 





#143° 233° *323° 


Ouse. 





1.3343 
1.3335 
Tse27 
1.3319 
1.3311 
1.3303 
1.3295 
1.3287 


1.3278 


1.3270 


Tan 


a° 





0.8002 
0.8000 
0.7999 
0.7997 
0.7995 
0.7993 
0.7992 
0.7990 


0.7988 


0.7986 


Ves hu Qs wo 


NATURAL 


0.6018 


*127° 217° *307° 


1.3270 





0.6020 
0.6023 
0.6025 
0.6027 
0.6030 
0.6032 
0.6034 
0.6037 
0.6039 


1.3262 
1.3254 
1.3246 
1.3238 
1.3230 
r.3222 
1.3214 
1.3200 
1.3198 





0.6041 


1.3190 





0.0044 
0.6046 
0.6048 


0.6051 
0.6053 
0.6055 
0.6058 
0.6060 
0.6062 


1.3182 
1.3175 
1.3167 
1.3159 
1.3151 
1.3143 
1.3135 
123127 
1.3119 





0.6068 


VOLiL 





0.6067 
0.6069 
0.6071 


0.6074 
0.6076 
0.6078 
0.6081 
0.6083 
0.0085 
0.6088 


1.3103 
1.3095 
1.3087 


1.3079 
1.3072 
1.3064 
1.3056 
1.3048 

1.3040 
































*142° 232° *322° 


ORNW BUNA WO 





*128° 218° *308° 


—_ 
COO OI ONL WNH © 





H 
lanl 


YOY HYD BONY DY DOM HH Hee A 
OM ONL WNH OO On! ounf WN 
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38° 
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Cale PARIS Spies he 


39° 






































0.7813 | 1.2799 0 
0.6159 | 0.7818 | 1.2792 it 
0.6161 | 0.7822 | 1.2784 2 
0.6163 | 0.7827 | 1.2776 3 
0.6166 | 0.7832 | 1.2769 4 
0.6168 | 0.7836 | 1.2761 5 
0.6170 | 0.7841 | 1.2753 6 
0.6173 | 0.7846 | 1.2746 7 
0.6175 | 0.7850 | 1.2738 8 
0.6177 | 0.7855 | 1.2731 9 
0.6180 | 0.7860 | 1.2723 0 
0.6182 ' 0.7865 | 1.2715 
0.6184 | 0.7869 | 1.2708 
0.6186 | 0.7874 | 1.2700 
0.6189 | 0.7879 | 1.2693 
0.6191 | 0.7883 | 1.2685 
0.6193 | 0.7888 | 1.2677 
0.6196 | 0.7893 | 1.2670 
0.6198 | 0.7898 | 1.2662 
0.6200 | 0.7902 | 1.2655 
0.6202 | 0.7907 | 1.2647 
0.6205 | 0.7912 | 1.2640 
0.6207 | 0.7916 | 1.2632 
0.6209 } 0.7921 | 1.2624 
0.6211 | 0.7926 | 1.2617 
0.6214 | 0.7931 | 1.2609 
0.6216 | 0.7935 | 1.2602 
0.6218 | 0.7940 | 1.2594 
0.6221 | 0.7945 | 1.2587 
0.6223 | 0.7950 | 1.2579 
0.6225 | 0.7954 | 1.2572 
0.5227 | 0.7959 | 1.2564 
0.6230 | 0.7964 | 1.2557 
0.6232 | 0.7969 | 1.2549 
0.6234 | 0.7973 | 1.2542 
0.6237 | 0.7978 | 1.2534 
0.6239 | 0.7983 | 1.2527 
0.6241 | 0.7988 | 1.2519 
0.6243 | 0.7992 | 1.2512 
0.6246 | 0.7997 | 1.2504 
0.6248 | 0.8002 | 1.2497 
0.6250 | 0.8007 | 1.2489 
0.6252 | 0.8012 | 1.2482 
0.6255 | 0.8016 | 1.2475 
0.6257 | 0.8021 | 1.2467 
0.6259 | 0.8026 | 1.2460 
0.6262 | 0.8031 | 1.2452 
0.6264 | 0.8035 | 1.2445 
0.6266 | 0.8040 | 1.2437 
0.6268 | 0.8045 | 1.2430 
0.6271 | 0.8050 | 1.2423 
0.6273 | 0.8055 | 1.2415 
0.6275 | 0.8059 | 1.2408 
0.6277 | 0.8064 | 1.2401 
0.6280 | 0.8069 | 1.2393 
0.6282 | 0.8074 | 1.2386 
0.6284 | 0.8079 | 1.2378 
0.6286 | 0.8083 | 1.2371 
0.6289 | 0.8088 | 1.2364 
0.6291 | 0.8093 | 1.2356 
0.6293 | 0.8098 | 1.2349 


Cos | Cot | Tan 
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NATURAL 


al° 














Cot 


50° —-*140° 280° *820° 
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*130° 220° *310° = 4,()° NaturRAL A1° *131° 221° *311° 


Tan 


0.8693 
0.8698 
0.8703 
0.8708 
0.8713 
0.8718 
0.8724 
0.8729 
0.8734 
0.8739 
0.8744 
0.8749 
0.8754 
0.8759 
0.8765 
0.8770 
0.8775 
0.8780 
0.8785 
0.8790 
0.8796 
0.8801 
0.8806 
0.8811 
0.8816 
0.8821 
0.8827 
0.8832 
0.8837 
oe 
0.8847 
0.8852 
0.8858 
0.8863 
0.8868 
0.8873 
0.8878 
0.8884 
0.8889 
0.8894 
0.8899 
0.8904 
0.8910 
0.8915 














COO m1 OM WNHH OC 














DH HH HHH RRR 
CO OT ANS WNYHH OO MF ANE WHHO 








bo b 
noe 


23 
24 
25 
26 
27 
28 
29 











0.8920 
0.8925 
0.8931 
0.8936 
0.8941 
0.8946 
0.8952 
0.8957 
0.8962 
0.8967 
0.8972 
0.8978 
0.8983 
0.8988 
0.8994 
0.8999 
0.9004 


Cot 
*189° 229° *319° ©4,9° Natura A.B° —_-*138° 228° *318° 















































*132° 222° *312° 





4.2° 


Sin | Tan | Cot | Cos 


NATURAL 































































































































NS PAS api 








0 0.6691 | 0.9004 I.1106 | 0.7431 
I | 0.6693 ( 0.9009 | 1.1100. 0.7430 
2 | 0.6696 | 0.9015 | 1.1093 | 0.7428 
3 | 0.6698 | 0.9020 | 1.1087 | 0.7426 
4 | 0.6700 |} 0.9025 } 3.7080 0.7424 
5 | 0.0702 | 0.9030 | 1.1074 | 0.7422 
6 | 0.6704 | 0.9036 | 1.1067 0.7420 
7 | 0.6706 | o.ge4r | 1.1061 | 0.7418 
8 | 0.6709 | 0.9046 | 1.1054 0.7416 
9 |_9.6711 | 0.9052 | I.1048 | 0.7414 
10 | 0.6713 | 0.9057 | 1.1041 | 0.7412 
II [ 0.6715 | C.go62 | 1.1035 | 0.7410 
12 y 0.6717 | 0.9067 | 1.1028 | 0.7408 
13 | 0.6719 | 0.9073 | 1.1022 | 0.7406 
I4 | 0.6722 | 0.9078 } 1.1016 | 0.7404 
15 | 0.6724 | 0.9083 | I.1009 | 0.7402 
16 | 0.6726 | 0.g08g | 1.1003 | 0.7400 
17 | 0.6728 | 0.9094 | 1.0996 0.7398 
18 }| 0.6730 } 0.9099 | 1.0990 | 0.7396 
Tg | 0.6732 , 0.9105 | 1.0983 | 0.7394 
0.6734 | 0.9110 | 1.0977 | 0.7392 
2I | 0.0737 | O.gII5 | 1.0971 0.7390 
22 | 0.6739 | O.gI2I | I.0964 | 0.7388 
2_ | 0.6741 | 0.9126 | 1.0958 | 0.7387 
24 | 0.6743 ; 0.9131 | I.og51 | 0.7385 
25 | 0.6745 | 0.9137 | 1.0945 | 0.7383 
26 | 0.6747 | 0.9142 | 1.0939 | 0.7381 
27 | 0.6749 | 0.9147 | 1.0932 | 0.7379 
28 | 0.6752 | 0.9153 | 1.0926 | 0.7377 
29 | 0.6754 | 0.9158 | I.09I9 | 0.7375 
30 | 0.6756 | 0.9163 | 1.0913 | 0.7373 
0.6758 | 0.9169 | 1.0907 | 0.7371 
0.6760 | 0.9174 | 1.0900 | 0.7369 
0.6762 | 0.9179 | 1.0894 | 0.7367 
0.6764 | 0.9185 | 1.0888 | 0.7365 
0.6767 | O.gIgo | 1.0881 -7303 
0.6769 | 0.9195 | 1.0875 | 0.7361 
0.6771 | 0.9201 | 1.0869 | 0.7359 
0.6773 | 0.9206 | 1.0862 | 0.7357 
0.6775 | 0.9212 | 1.0856 | 0.7355 
0.6777 | 0.9217 | 1.0850 | 0.7353 
0.6779 | 0.9222 | 1.0843 | 0.7351 
0.6782 | 0.9228 | 1.0837 | 0.7349 
0.6784 | 0.9233 | 1.0831 | 0.7347 
0.6786 | 0.9239 | 1.0824 | 0.7345 
0.6788 | 0.9244 | 1.0818 | 0.7343 
0.6790 | 0.9249 | 1.0812 | 0.7341 
0.6792 | 0.9255 | 1.0805 | 0.7339 
0.6794 | 0.9260 | 1.0799 | 0.7337 
0.6797 | 0.9266 | 1.0793 | 0.7335 
0.6799 | 0.9271 | 1.0786 | 0.7333 
0.6801 | 0.9276 | 1.0780 | 0.7331 
0.6803 | 0.9282 | 1.0774 | 0.7329 
0.6805 | 0.9287 | 1.0768 | 0.7327 
0.6807 | 0.9293 | 1.0761 | 0.7325 
0.6809 | 0.9298 | 1.0755 | 0.7323 
0.6811 | 0.9303 | 1.0749 | 0.7321 
0.6814 | 0.9309 | 1.0742 | 0.7319 
0.6816 | 0.9314 | 1.0736 | 0.7318 
0.6818 | 0.9320 | 1.0730 | 0.7316 
0.6820 | 0.9325 | 1.0724 


4.7° 













4.5° 


Sin | Tan | Cot 
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*133° 228° *313° 
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0.6820 | 0.9325 | 1.0724 | 0.7314 
0.6822 } 0.9331 | 1.0717 | 0.7312 
0.6824 } 0.9336 | 1.0711 | 0.7310 
0.6826 | 0.9341 | 1.0705 | 0.7308 
0.6828 | 0.9347 | 1.0699 | 0.7306 
0.6831 | 0.9352 | 1.0692 | 0.7304 
0.6833 } 0.9358 | 1.0686 | 0.7302 
0.6835 | 0.9363 | 1.0680 | 0.7300 
0.6837 | 0.9369 | 1.0674 | 0.7298 
0.6839 | 0.9374 | 1.0668 | 0.7296 
0.6841 | 0.9380 | 1.0661 | 0.7294 
0.6843 | 0.9385 | 1.0055 | 0.7292 
0.6845 | 0.9391 | 1.0649 | 0.7290 
0.6848 | 0.9396 | 1.0643 | 0.7288 
0.6850 | 0.9402 } 1.0637 | 0.7286 
0.6852 | 0.9407 | 1.0630 | 0.7284 
0.6854 } 0.9413 | 1.0624 | 0.7282 
0.6856 | 0.9418 | 1.0618 | 0.7280 
0.6858 | 0.9424 | 1.0612 | 0.7278 
0.6860 | 0.9429 | 1.0606 | 0.7276 
0.6862 | 0.9435 | 1.0599 | 0.7274 
0.0865 | 0.9440 | 1.0593 | 0.7272 
0.6867 | 0.9446 | 1.0587 | 0.7270 
0.6869 | 0.9451 | 1.0581 | 0.7268 
0.6871 | 0.9457 | 1.0575 | 0.7266 
0.6873 | 0.9462 | 1.0569 | 0.7264 
0.6875 | 0.9468 | 1.0562 | 0.7262 
0.6877 | 0.9473 | 1.0556 | 0.7260 
0.6879 | 0.9479 | 1.0550 | 0.7258 
0.6881 | 0.9484 | 1.0544 | 0.7256 

0.9490 | 1.0538 | 0.7254 
0.6886 | 0.9495 | 1.0532 | 0.7252 
0.6888 | 0.9501 | 1.0526 | 0.7250 
0.6890 | 0.9506 | 1.0519 |} 0.7248 
0.6892 | 0.9512 | 1.0513 | 0.7246 
0.6894 | 0.9517 | 1.0507 | 0.7244 
0.6896 | 0.9523 | 1.0501 | 0.7242 
0.6898 | 0.9528 | 1.0495 | 0.7240 
0.6900 | 0.9534 | 1.0489 | 0.7238 
0.6903 | 0.9540 | 1.0483 | 0.7236 
0.6905 | 0.9545 | 1.0477 | 0.7234 
0.6907 | 0.9551 | 1.0470 | 0.7232 
0.6909 | 0.9556 | 1.0464 | 0.7230 
0.6911 | 0.9562 | 1.0458 | 0.7228 
0.6913 | 0.9567 | 1.0452 | 0.7226 
0.6915 | 0.9573 | 1.0446 | 0.7224 
0.6917 | 0.9578 | 1.0440 | 0.7222 
0.6919 | 0.9584 | 1.0434 | 0.7220 
0.6921 | 0.9590 | 1.0428 | 0.7218 
0.6924 | 0.9595 | 1.0422 | 0.7216 
0.6926 | 0.g601 | 1.0416 | 0.7214 
0.6928 | 0.9606 | 1.0410 | 0.7212 
0.6930 | 0.9612 | 1.0404 | 0.7210 
0.6932 | 0.9618 | 1.0398 | 0.7208 
0.6934 | 0.9623 | 1.0392 | 0.7206 
0.6936 | 0.9629 | 1.0385 | 0.7203 
0.6938 | 0.9634 | 1.0379 | 0.7201 
0.6940 | 0.9640 | 1.0373 | 0.7199 
0.6942 | 0.9646 | 1.0367 | 0.7197 

0.9651 | 1.0361 | 0.7195 

0.9657 | 1.0355 | 0.7193 












*136° 226° *316° 


130 


NATURAL 





44° *134° 224° *314° 
























































i Sin | Tan Cot 

0 | 0.6947 | 0.9657 | 1.0355 | 0.7193 

«I ] 0.6949 | 0.9663 | 1.0349 | 0.7191 

2 | 0.6951 | 0.9668 | 1.0343 | 0.7189 

3 | 0.6953 | 0.9674 | 1.0337 | 0.7187 

4 | 0.6955 | 0.9679 | 1.0331 | 0.7185 

5 | 0.6957 | 0.9685 | 1.0325 | 0.7153 

6 | 0.6959 | 0.9691 | 1.0319 | 0.7181 

7 | 0.6961 | 0.9696 | 1.0313 | 0.7179 

8 | 0.6963 | 0.9702 | 1.0307 | 0.7177 

g | 0.6965 | 0.9708 | 1.0301 | 0.7175 

10 | 0.60967 | 0.9713 | 1.0295 | 0.7173 

LL }| 0.0970 | C.9719 | 1.0289 , O77 17% 

12 | 0.6972 | 0.9725 | 1.0283 | 0.7169 

13 | 0.6974 | 0.9730 | 1.0277 | 0.7167 

14 | 0.6976 | 0.9736 | 1.0271 | 0.7165 

15 | 0.6978 | 0.9742 | 1.0265 | 0.7163 

16 | 0.6950 | 0.9747 | 1.0259 | 0.7161 

17 | 0.6982 | 0.9753 | 1.0253 | 0.7159 

18 | 0.6984 | 0.9759 | 1.0247 | 0.7157 

1g | 0.6986 | 0.9764 | 1.0241 | 0.7155 

20 | 0.6988 | 0.9770 | 1.0235 | 0.7153 

21 | 0.6990 | 0.9776 | 1.0230 | 0.7151 

22 | 0.6992 | 0.9781 | 1.0224 | 0.7149 

23, | 0.0995 | 0.9787 | 1.0218 | 0.7147 

24 | 0.6997 | 90.9793 | 1.0212 | 0.7145 

25 | 0 6999 | 0.9798 | 1.0206 | 0.7143 

26 | 0.7001 | 0.9804 | 1.0200 | 0.7141 

27 | 0.7003 | 0.9810 | 1.0194 | 0.7139 

28 | 0.7005 | 0.9816 | 1.0188 | 0.7137 

29 | 0.7007 | 0.9821 | 1.0182 | 0.7135 

80 | 0.7009 | 0.9827 | 1.0176 | 0.7133 

31 | 0.7011 | 0.9833 | 1.0170 | 0.7130 

32 | 0.7013 | 0.9838 | I.o104 | 0.7128 

33 | 0.7015 | 0.9844 | 1.0158 | 0.7126 

34 | 0.7017 | 0.9850 | 1.0152 | 0.7124 

35 | 0.7019 | 0.9856 | 1.0147 | 0.7122 

36 | 0.7022 | 0.9861 | I.o14I | 0.7120 

37 | 0.7024 | 0.9867 | 1.0135 | 0.7118 

38 | 0.7026 | 0.9873 | 1.0129 | 0.7116 

39 | 0.7028 | 0.9879 | 1.0123 | 0.7114 

40 | 0.7030 | 0.9884 | 1.0117 | 0.7112 

4I | 0.7032 | 0.9890 | I.011I | 0.7110 

42 | 0.7034 | 0.9896 | 1.0105 | 0.7108 

43 | 0.7036 | 0.9902 | 1.0099 | 0.7106 

44 | 0.7038 | 0.9907 | 1.0094 | 0.7104 

45 | 0.7040 | 0.9913 | 1.0088 | 0.7102 

46 | 0.7042 | 0.9919 | 1.0082 | 0.7100 

47 | 0.7044 | 0.9925 | 1.0076 | 0.7098 

48 }| 0.7046 | 0.9930 | 1.0070 | 0.7096 

49 |_9.7048 | 0.9936 | 1.0064 | 0.7094 

50 | 0.7050 | 0.9942 | 1.0058 | 0.7092 

51 | 0.7053 | 0.9948 | 1.0052 | 0.7090 | g 
52 | 0.7055 | 0.9954 | 1.0047 | 0.7088 8 
53 | 0.7057 | 0.9959 | 1.0041 | 0.7085 7 
54 | 0.7059 | 0.9965 | 1.0035 | 0.7083 | 6 
55 | 0.7061 | 0.9971 | 1.0029 | 0.7081 5 
56 | 0.7063 | 0.9977 | 1.0023 | 0.7079 4 
57 | 0.7065 | 0.9983 | 1.0017 | 0.7077 8 
58 | 0.7067 | 0.9988 | 1.0012 | 0.7075 2 

59 |_0.7069 | 0.9994 | 1.c006 | 0.7073 I 
_60 | 0.7071 | 1.0000 | 1.0000 | 0.7071 | 0 

Cos Cot Tan ! Sin f 

*135° 225° *315° 45° NatTuRAL 
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Ni 


TABLE OF SQUARES, 
CUBES, SQUARE ROOTS AND CUBE ROOTS 


OF 


WHOLE NUMBERS FROM 1 TO 1020. 





The numbers are given in the columns headed N, their squares, 
cubes, square roots and cube roots respectively in the columns headed N?, 
N°. Y/N and WN 











o| 4 


27000 





29791 
32768 


35937 
39304 
42875 
46656 
50653 
54872 
59319 








64000 





OO my OuUhb Wb H 





68921 
74088 
79597 
85184 
gIi25 
97336 
103823 
110592 
117649 
125000 











132651 
140608 
148877 
157464 
166375 
175616 
185193 
195112 
205379 


216000 



































182 























































































































VN 
3600 216000 14400 | 1728000] 10.9545 
3721 226981 7.8102 14641 1771561 | 11.0000} 4.9461 
3844 238328] 7.8740 14884 1815848] 11.0454] 4.9597 
3969 250047| 7.9373 15129 1860867 | 11.0905} 4.9732 
4096 262144] 8.0000 15376 1906624] 11.1355} 4.9866 
4225 274625] 8.0623 15625 1953125| 11.1803] 5.0000 
4356 287496] 8.1240 15876 2000376} I1.2250| 5.0133 
4489 300763] 8.1854 16129 2048383] 11.2694] 5.0265 
4624 314432] 8.2462 16384 2097152] 11.3137] 5.0397 
4761 328509] 8.3066 16641 2146689] 11.3578] 5.0528 
4900 343000 | 8.3666 16900 2197000} I1.4018| 5.0658 
5041 357911 | 8.4261 I7161 2248091 | I1.4455] 5.0788 
5184 373248 | 8.4853 17424 2299968} 11.4891 | 5.0916 
5329 389017] 8.5440 17689 2352037] 11.5326] 5.1045 
5476 405224) 8.6023 17956 2406104} 11.5758| 5.1172 
5625 421875] 8.6603 18225 2460375] I1.6190| 5.1299 
5776 438976| 8.7178 18496 2515456] 11.6619| 5.1426 
5929 456533| 8.7750 18769 2571353 | 11.7047] 5.1551 
6084 474552| 8.8318 19044 2628072] 11.7473] 5.1676 
6241 493039| 8.8882 19321 2685619} 11.7898} 5.1801 
6400 512000] 8.9443 1g600 2744000} 11.8322] 5.1925 
6561 531441] 9.0000 T9881 2803221} 11.8743| 5.2048 
6724 551368] 9.0554 20164 2863288] I1.9164| 5.2171 
6889 571787| 9.1104 20449 2924207| 11.9583] 5.2293 
7056 592704] 9.1652 20736 2985984] 12.0000] 5.2415 
7225, 614125] 9.2195 21025 3048625} 12.0416] 5.2536 
7396 636056] 9.2736 21316 3112136] 12.0830] 5.2656 
7569 658503] 9.3274 21609 3176523] 12.1244] 5.2776 
7744 681472| 9.3808 21904 3241792] 12.1655] 5.2896 
7921 704969 | 9.4340 22201 3307949 12.2066 | 5.3015 
8100 729000 9.4868 d 22500 3375000} 12.2474] 5.3133 
8281 753571| 9.5394 22801 3442951 | 12.2882] 5.3251 
8464 778688 | 9.5917 23104 3511808} 12.3288] 5.3368 
8649 804357] 9.6437 23409 3581577] 12.3693] 5.3485 
8836 830584] 9.6954 23716 3652264| 12.4097] 5.3601 
9025 857375| 9.7468 24025 3723875 | 12.4499] 5.3717 
9216 884736] 9.7980 24336 3796416| 12.4900] 5.3832 
9409 912673] 9.8489 24649 3869893 | 12.5300] 5.3947 
9604 g411g2| 9.8995 24964 3944312] 12.5698] 5.4061 
9801 970299 |_ 9.9499 25281 4019679| 12.6095 | 5.4175 
10000 1000000 | 10.0000 25600 4096000} 12.6491] 5.4288 
10201 1030301 | 10.0499 25921 4173281| 12.6886] 5.4401 
10404 1061208 | 10,0995 26244 4251528] 12.7279] 5.4514 
10609 1092727 | 10.1489 26569 4330747| 12.7671] 5.4626 
Io816 1124864 | 10.1980 26896 4410944| 12.8062] 5.4737 
T1025 1157625 | 10.2470 27225 4492125| 12.8452] 5.4848 
11236 IIQIOI6 | 10.2956 27556 4574296| 12.8841] 5.4959 
11449 1225043 | 10.3441 27889 4657463] 12.9228] 5.5069 
11664 1259712 | 10.3923 28224 4741632] 12.9615] 5.5178 
T1881 1295029 | 10.4403 28561 4826809] 13.0000] 5.5288 
12T0O 1331000 | 10.4881 28900 4913000} 13.0384] 5.5397 
12321 1367631 | 10.5357 29241 5000211} 13.0767| 5.5505 
12544 1404928 | 10.5830 29584 5088448] 13.1149] 5.5613 
12769 1442897 | 10.6301 29929 5177717| 13.1529| 5.5721 
12996 1481544 | 10.6771 30276 5268024| 13.1909] 5.5828 
13225 1520875 | 10.7238 30625 5359375] 13.2288] 5.5934 
13456) 1560896 | 10.7703 30976 5451776] 13.2665] 5.6041 
13689 1601613 | 10.8167 31329 5545233| 13.3041] 5.6147 
13924 1643032 | 10.8628 31684 5639752| 13.3417] 5.6252 
14161 1685159 | 10.9087 32041 5735339| 13.3791} 5.6357 
14400 1728000 | 10.9545 | 32400 5832000| 13.4164| 5.6462 
N? N* VN NF Ns YN | PN 






5832000 


13.4164 


180—300 
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13824000 
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VN | 
15.4919 


133 


YN 
6.2145 




































































































































181 32761 5929741 | 13.4536 13997521) 15.5242] 6.2231 
182 33124 6028568 | 13.4907 14172488} 15.5563] 6.2317 
183 33489 6128487 | 13.5277 14348907] 15.5885] 6.2403 
184 33856 6229504 | 13.5647 14526784] 15.6205] 6.2488 
185 34225 6331625 | 13.6015 14706125} 15.6525) 6.2573 
186 | 34596 6434856 | 13.6382 14886936] 15.6844] 6.2658 
187 | 34969] 6539203 | 13.6748 15069223| 15.7162] 6.2743 
188 | 35344| 6644672) 13.7113 15252992| 15.7480] 6.2828 
189 | 35721 6751269 | 13.7477 15438249] 15.7797| 6.2912 
190 | 36i00 6859000 | 13.7840 15625000] 15.8114] 6.2996 
IgI 36481 6967871 | 13.8203 15813251| 15.8430] 6.3080 
192 30864 7077888 | 13.8564 16003008} 15.8745] 6.3164 
193 | 37249] 7189057] 13.8924 16194277| 15.9060) 6.3247 
194 | 37636 7301384 | 13.9284 16387064] 15.9374] 6.3330 
195 | 38025 7414875 | 13.9642 16581375] 15.9687] 6.3413 
Ig6 38416 7529536 | 14.0000 16777216] 16.0000] 6.3496 
197 | 38809} 7645373 | 14.0357 16974593 | 1,0.0312] 6.3579 
198 39204 7762392 | 14.0712 17173512] 16.0624] 6.3661 
I99 |_39601| 7880599 | 14.1067 17373979 |_16.0935 | 6.3743 
200 | 40000 8000000 | 14.1421 17570000] 16.1245] 6.3825 
201 40401 8120601 | 14.1772 17779581} 16.1555] 6.3907 
202 40804 8242408 | 14.2127 17984728] 16.1864] 6.3988 
203 41209 8365427 | 14.2478 I8191447| 16.2173] 6.4070 
204 41616 8489664 | 14.2829 18399744| 16.2481] 6.4151 
205 42025 8615125 | 14.3178 18609625] 16.2788] 6.4232 
206 | 42436 8741816 | 14.3527 18821096] 16.3095| 6.4312 
207 | 42849} 8869743 | 14.3875 19034163] 16.3401] 6.4393 
208 43264 8998912 | 14.4222 19248832] 16.3707] 6.4473 
209 43681 9129329 | 14.4568 19465109] 16.4012] 6.4553 
210 | 44100 9261000 | 14.4914 19683000} 16.4317] 6.4633 
2EL 44521 9393931 | 14.5258 19902511] 16.4621] 6.4713 
212 44944 9528128 | 14.5602 20123648| 16.4924| 6.4792 
213 | 45309} 9663597 | 14.5945 20346417] 16.5227| 6.4872 
214 45796 9800344 | 14.6287 20570824] 16.5529] 6.4951 
215 46225 9938375 | 14.6629 20796875| 16.5831] 6.5030 
216 | 46656} 10077696 | 14.6969 21024576| 16.6132] 6.5108 
217 47089] 10218313 | 14.7309 21253933| 16.6433) 6.5187 
218 47524| 10360232 | 14.7648 21484952| 16.6733] 6.5265 
219 | 47961] 10503459 | 14.7986 21717639 | _16.7033| 6.5343 
220 | 48400] 10648000 | 14.8324 21952000] 16.7332] 6.5421 
221 48841 | 10793861 | 14.8661 22188041 | 16.7631} 6.5499 
222 49284] 10941048 | 14.8997 22425768] 16.7929} 6.5577 
223 49729] 11089567 | 14.9332 22665187] 16.8226] 6.5654 
224 50176| 11239424 | 14.9666 22906304| 16.8523] 6.5731 
225 50625] 11390625 | 15.0000 23149125] 16.8819] 6.5808 
226 | 51076) 11543176) 15.0333 23393056| 16.9115| 6.5885 
227 51529| 11697083 | 15.0665 23639903] 16.9411] 6.5962 
228 51984| 11852352] 15.0997 23887872] 16.9705| 6.6039 
229 52441 | 12008989 | 15.1327 24137569] 17.0000|] 6.6115 
230 | 52900] 12167000] 15.1658 24389000] 17.0294] 6.6191 
231 53301 | 12326391 | 15.1987 24642171 | 17.0587] 6.6267 
232 53824] 12487168 | 15.2315 24897088] 17.0880} 6.6343 
233 54289| 12649337 | 15.2643 25153757| 17-1172| 6.6419 
234) 54756| 12812904] 15.2971 25412184) 17.1464) 6.6494 
235 | 55225] 12977875 | 15.3297 25672375 | 17.1756] 6.6569 
236 | 55696] 13144256/ 15.3623 25934330| 17.2047} 6.6644 
ING | 56169] 13312053] 15.3948 26198073] 17.2337| 6.6719 
238 56644] 13481272|15.4272 26463592] 17.2627] 6.6794 
239 57121] 13651919/ 15.4596 26730899] 17.2916} 6.6869 
240 | 57600| 13824000 15.4919 27000000 | 17.3205! 6.6943 
N | N? | INE VN N23 | VN vN 






































134 


300—420 













N | Ww? NOE yn vN 
360 | 129600 46656000] 18.9737] 7.1138 
361) 130321 47045881} 19.0000] 7.1204 
362] 131044 47437928| 19.0263] 7.1269 
363) 131769 47832147] 19.0526] 7.1335 
364| 132496 48228544] 19.0788] 7.1400 
365] 133225 48627125| 19.1050] 7.1466 
366] 133956 49027896] 19.1311} 7.1531 
367} 134689] 49430863] 19.1572| 7.1596 
308) 135424 49836032] 19.1833] 7.1661 
369] 136161 50243409] 19.2094] 7.1726 
370| 136900 50653000] 19.2354] 7.1791 
371| 137641 51064811| 19.2614) 7.1855 
372| 138384 51478848] 19.2873| 7.1920 
373| 139129 51895117] 19.3132] 7.1984 
374| 139876] 52313624] 19.3391] 7.2048 
375| 140625 52734375| 19.3649] 7.2112 
376] 141376) 53157376] 19.3907| 7.2177 
377| 142129 53582633] 19.4165] 7.2240 
378| 142884 54010152] 19.4422] 7.2304 
379|__143641|  54439939|_ 19.4679 | _ 7.2368 
880 | 144400 54872000] 19.4936| 7.2432 
381| 145161} 55306341] 19.5192] 7.2495 
382] 145924] 55742968) 19.5448] 7.2558 
383] 146689 56181887] 19.5704] 7.2622 
384} 147456| 56623104] 19.5959| 7.2685 
385| 148225 57066625] 19.6214] 7.2748 
386] 148996 57512456] 19.6469] 7.2811 
387| 3449769] 57960603] 19.6723] 7.2874 
388| 150544 58411072] 19.6977] 7.2936 
389| 151321 58863869 |_19.7231 7:2999 
390} 152100 59319000} 19.7484] 7.3061 
391| 152881 59776471 | 19.7737| 7-3124 
392| 153664 60236288 | 19.7990] 7.3186 
393| 154449] 60698457] 19.8242] 7.3248 
394} 155236] 61162984] 19.8494] 7.3310 
395| 156025] 61629875] 19.8746] 7.3372 
396] 156816} 62099136] 19.8997] 7.3434 
397| 157609| 62570773] 19.9249| 7.3496 
398] 158404] 63044792] 19.9499] 73558 
399|__159201| _63521199|_19.9750|__7.3619 
400} 160000 64000000} 20.0000| 7.3681 
401} 160801 64481201] 20.0250| 7.3742 
402| 161604 64964808] 20.0499] 7.3803 
403| 162409 65450827| 20.0749| 7.3864 
404| 163216 65939264] 20.0998| 7.3925 
405] 164025 66430125] 20.1246] 7.3986 
406| 164836 66923416| 20.1494] 7.4047 
407} 165649 67419143] 20.1742] 7.4108 
408| 166464 67917312] 20.1990] 7.4169 
409] 167281 68417929| 20.2237] 7.4229 
410} 168100 68921000 | 20.2485] 7.4290 
4II] 168921 69426531 | 20.2731| 7.4350 
412} 169744] 69934528] 20.2978] 7.4410 
413} 170569 79444997 | 20.3224| 7.4470 
414} 171396] 70957944] 20.3470] 7.4530 
415| 172225 71473375 | 20.3715} 7.4590 
416} 173056 71991296| 20.3961] 7.4650 
417| 173889 72511713| 20.4206] 7.4710 
478 | 174724 73034632 | 20.4450] 7.4770 


358 | 128164] 45882712| 18.9209] 7.1006 
359 |_128881] 46268279 | 18.9473] 7.1072] 419| 175561 73560059] 20.4695] 7.4829 
20.4939 |_7.488 


360 | 129600] 46656000 | 18.9737} 7.1138} 420] 176400 74088000 
N N? N$ VN yn N N? NS 


VN WN 




















































300 | goooo} 27000000 | 17.3205 


301 go60L} 2727090T | 17.3494. 
302 g1204] 27543608 | 17.3781 
303 g1809| 27818127| 17.4069 
304 | 92416] 28094464 | 17.4356 
305 93025] 28372625 | 17.4642 
306 | 93636] 28652616] 17.4929 
307 | 94249] 28934443 | 17.5214 
308 94864| 29218112|17.5499 
309 |_95481] 29503629 | 17.5784 
310 | 96100} 29791000 | 17.6068 
311 96721| 30080231 | 17.6352] 6.7752 
312 | 97344| 30371328 | 17.6635 | 6.7824 
313. 97969] 30664297 | 17.6918 | 6.7897 
314 | 98596] 30959144 | 17.7200] 6.7969 
315 99225] 31255875/17.7482| 6.8041 
316 | 99856] 31554496/ 17.7764] 6.8113 
317 | 100489] . 31855013 | 17.8045 | 6.8185 
318 | 1o1124| 32157432|17.8326] 6.8256 
319 | 101761} 32461759] 17.8606} 6.8328 
820 | 102400] 32768000 | 17.8885 | 6.8399 
321 | 103041| 33076161 | 17,9165} 6.8470 
322 | 103684] 33386248)17.9444] 6.8541 
323 | 104329] 33698267|17.9722| 6.8612 
324 | 104976] 34012224] 18.0000] 6.8683 
325 | 105625] 34328125] 18.0278] 6.8753 
326 | 106276] 34645976] 18.0555 | 6.8824 
327 | 106929] 34965783] 18.0831] 6.8894 
328 | 107584] 35287552|18.1108]| 6.8964 
329 | 108241 |__ 35611289 | 18.1384 6.9034 
330 | 108900] 35937000 | 18.1659] 6.9104 
331 | 109561} 36264691 | 18.1934] 6.9174 
332 | 110224} 36594368 | 18.2209] 6.9244 
333 | I10889| 36926037] 18.2483] 6.9313 
334 | 111556] 37259704 | 18.2757] 6.9382 
335 | 112225| 37595375 | 18.3030] 6.9451 
336 | 112896] 37933056| 18.3303] 6.9521 
337 | 113569] 38272753 | 18.3576] 6.9589 
338 | 114244| 38614472 | 18.3848] 6.9658 
339 | 114921] 38958219] 18.4120] 6.9727 
340 | £15600] 39304000 | 18.4391 | 6.9795 
341 | 116281] 39651821 | 18.4662] 6.9864 
342 | 116964| 40001688 | 18.4932] 6.9932 
343 | 117649] 40353607 | 18.5203 | 7.0000 
344 | 118336] 40707584) 18.5472] 7.0068 
345 | 119025] 41063625 /18.5742]| 7.0136 
346 | 119716] 41421736| 18.6011 | 7.0203 
347 | 120409| 41781923 | 18.6279] 7.0271 
348 | 121104] 42144192 | 18.6548} 7.0338 
349 | 121801] 42508549| 18.6815] 7.0406 
350 | 122500] 42875000] 18.7083| 7.0473 
351 | 123201) 43243551] 18.7350] 7.0540 
352 | 123904| 43614208] 18.7617] 7.0607 
353 | 124609] 43986977 | 18.7883 | 7.0674 


354 | 125316| 44361864] 18.8149] 7.0740 
355 | 126025| 44738875 | 18.8414] 7.0807 
356 | 126736] 45118016] 18.8680] 7.0873 


357 | 127449] 45499293 | 18.8944 | 7.0940 
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420—540 

N?2 N32 VN YN 2 
176400 | 74088000 | 20.: vw 
I nD Mae 230400| 110592000] 21.908 
77241 74618461 20.5183 7.4948 481 ETc ea a PeEraTe +9059 7.8297 
178084] 75151448 | 20.5426] 7.5007] 482 ace I| 111284641] 21.9317] 7.8352 
178929| 75686967 | 20.5670! 7.5067] 483 setae II1g80168] 21.9545| 7.8406 
179776| 76225024! 20.5913| 7.5126 481 o Q| 112678587} 21.9773] 7.8460 
Aue 76765625 | 20.6155| 7.5182] 485 eae 113379904] 22.0000] 7.8514 
181476] 77308776 | 20.6398| 7.5244] 486 serch 114084125] 22.0227! 7.8568 
Sy 77854483 | 20.6640| 7.5302] 487] 2 : eR Ng net ee 
183184] 78402752|20.6882] 7.5361] 488 | Q| 115501303} 22.0681} 7.8676 
184041} 78953589| 20.7123 7.5420] 489 = rs 116214272] 22.0907| 7.8730 
AEE DECE EOS IEE ee en 116930169; 22.1133} 7.8784 
185761| 80062991 | 20.7605 | 7.5537] 491 Ss ~~ 117649000} 22.1359} 7.8837 
186624] 80621568 | 20.7846] 7.5595 aes eee 118370771 | 22.1585; 7.8891 
187489| 81182737 | 20.8087] 7.5654| 493 2430 od Reece ae. 
188356] 81746504 | 20.8327] 7.5712 aga ae 4 119823157) 22.2036] 7.8998 
189225| 82312875 20.8567 7.5770 atte anaes 120553784] 22.2261] 7.9051 
roonce) | Sakbs8e6 h2c.8804 | .cee8 - tee 121287375] 22.2486] 7.9105 
pee eras Staelin age) Magiies 122023936| 22.2711] 7.9158 
I91844| 8402'7672| 20.9284] 7 47009 | 122763473] 22.2935] 7.921 

9284| 7.5944] 498| 24800 d:0241 
192721 | 84604519 | 20.9523 | 7.6 223505092] 5225190 | er o2° 

9523} 7-0001} 499) 249001 | 124251 ee 
193600! 85184000 | 20.9762 | 7.6059 500} 250000 Seas eee 
194481} 85766121 | 21.0000 7.6117 50I| 2510 Spacers ie ord Bre) 
195364| 86350888 | 21.0238| 7.6174] 502 ce T25751501| 22.3830| 7.9423 
196249} 86938307 21.0476 | 7.6232] 503 pes ae ena ads 
197136| 87528384/21.0713| 7.6289] 504] 254016 POS 22 4277 167-0528 
198025] 88r21125|21.0950| 7.6346} 505 ato Pen) Seay ( 
oe We seeest 87 | 76a05 |e0b|: asoose 128787625 | 22.4722| 7.9634 
eee csybes eicac4) y.t460| 507) 2570 I29554216| 22.4944| 7.9686 
200704| 89915392] 21.1660] 7.6517] 508 mt a 150323049 | 0225107670730 
201601} 90518849 | 21.1896] 7.6574] 509 oe eae 22.5389] 7.9791 
202500 | _gi125000 | 21.2132 | 7.6631| 510 are eee __22.5610|_7.9843 
203401 | 91733851 | 21.2305| 7.0088] 5II a 
204304} 92345408 | 21.2603] 7.6744] 512 2621 I | | 133432831 || 22.6053) 7.9948 
205209] 92959677 | 21.2838| 7.6801} 513 ohne sya aed ee 
206116} 93576664 | 21.30 68 22.6495| 8.0052 
| gaara eres (aoe ae ce eles eelans os 
207936| 94818816 | 21.3542| 7.6970] 516 Ae: ee gece 
208849! 98443993 | 21.3776| 7.7026] 517] 26728 See ~2.7156| 8.0208 
209764| 96071912] 21.4009| 7.7082] 518 eae i ele Er ee 
210681 | 96702579 | 21.4243| 7.7138] 519|_ 26 a 138991832] 22.7596] 8.0311 
211600, 97336000 | 21.4476| 7.7194 520) 2 a ETO Lee 
32521! 97972181 | 21.4709] 7.7250| 521 <i 0! 140608000] 22.8035] 8.0415 
213444] 98611128 | 21.4942] 7.7306] 522 Ley eas fel eee 
214369} 99252847] 21.5174| 7-7362] 523 pies ee a 22.8473 | 8.0517 
Pas chest on cro by.74i8 | 0524 | 7a57 es 7| 22.8692] 8.0569 
Be Wea ea oe c0ay 49475) 052512 143877824| 22.8910] 8.0620 
217156] 101194696 | 21.5870] 7.7529] 526 Baa eee ae ae 
218089 | 101847563 |21.61 02) 7.758 Z aaah pe 
219024 | 102503232 |21.63 33 ae ee per 146363183] 22.9565| 8.0774 
219961 | 103161709 21.65 64| 7.7695] 529 le eee ENED BOE 
220900 | 103823000 | 21.6795 |_7-7750 530 | 280900 errr a OTT ae 
221841 | 104487111 | 21.702 .7805 : eoe7 
Bare decal aecseall essponree|azoeet| Soe 
223729 | 1058238 5 Sha bass 
ee, tte ete 7.7915| 533| 284089] 151419437] 23-0868] 8.1079 
225625 | 107171875 21.7948 I hoa aH ae oe SOA ee 
226576| 107850176 | 21.8174] 7.8079 536] 287296 dae pe he ae 

: 1231 

227529| 108531333 | 21.840 81 
228484 | 109215352 ete 79188 238 aoe ee RTE) ae 
229441 | 109902239 21.8861 | 7.8243 coo peut ne oe 
ae ee one 7.8297 291600] 157464000} 23.2379 

yN | YN YN 
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540—660 

Ni oN N’ VN | ON 

540 | 291600 157464000 | 23.2379 | 8.1433 360000| 216000000] 24.4949] 8.4343 
541 } 292681 158340421 | 23.2594 8.1483 361201 | 217081801] 24.5153] 8.4390 
842 | 293764] 159220088 | 23.2809 | 8.1533 362404| 218167208] 24.5357] 8.4437 
543 | 294849 | 160103007 | 23.3024| 8.1583 363609| 219256227] 24.5561] 8.4484 
544 | 295936| 160989184 | 23.3238) 8.1633 364816] 220348864} 24.5764] 8.4530 
545 | 297025 | 161878625 | 23.3452] 8.1683 366025] 221445125| 24.5967] 8.4577 
546 | 298116] 162771336 | 23.3666] 8.1733 367236| 222545016| 24.6171] 8.4623 
547 | 299209 | 163667323 | 23.3880] 8.1783 368449] 223648543] 24.6374] 8.4670 
548 | 300304] 164566592 | 23.4094) 8.1833 369064] 224755712| 24.6577] 8.4716 
549 | 301401 | 165469149 | 23.4307 8.1882 370881 | 225866529] 24.6779} 8.4763 
550 | 302500| 166375000 | 23.4521 | 8.1932 | 372100} 226981000] 24.6982] 8.4809 
851 | 303601 | 167284151 | 23.4734| 8.1982 373321 | 228099131| 24.7184] 8.4856 
552 | 304704] 168196608 | 23.4947| 8.2031 374544| 229220928] 24.7386] 8.4902 
553 | 305809] 169112377 | 23.5160] 8.2081 375769| 230346397| 24.7588] 8.4948 
554 | 306916] 170031464 | 23.5372] 8.2130 376996| 231475544] 24.7790| 8.4994 
555 | 308025] 170953875 | 23.5584] 8.2180 378225] 232608375] 24.7992] 8.5040 
556 | 309136] 171879616 | 23.5797 | 8.2229 379456| 233744896] 24.8193] 8.5086 
557 | 310249] 172808693 | 23.6008 | 8.2278 380689] 234885113] 24.8395) 8.5132 
558 | 311364| 173741112 | 23.6220] 3.2327 381924] 236029032] 24.8596] 8.5178 
559 | 312481] 174676879 | 23.6432 383161} 237176659] 24.8797| 8.5224 
560 | 313600] 175616000 | 23.6643 384400] 238328000] 24.8998] 8.5270 
56r | 314721 | 176558481 | 23.6854| 8.2475 385641| 239483061| 24.9199] 3.5316 
562 | 315844] 177504328 | 23.7065 | 8.2524 386884} 240641848] 24.9399} 8.5362 
563 | 316969] 178453547 | 23-7276] 8.2573 388129] 241804367] 24.9600} 8.5408 
564 | 318096] 179406144 | 23.7487] 8.2621 389376] 242970624| 24.9800] 8.5453 
565 | 319225] 180362125 | 23.7697] 8.2670 390625) 244140625] 25.0000} 8.5499 
566 | 320356! 181321496 | 23.7908 | 8.2719 391876| 245314376| 25.0200] 8.5544 
567 | 321489] 182284263 | 23.8118 | 8.2768 393129| 246491883] 25.0400} 8.5590 
568 | 322624} 183250432 | 23.8328 394384| 247673152| 25.0599| 8.5635 
569 | 323761 184220009 23.8537 395641 | 248858189] 25.0799] 8.5681 
570 | 324900} 185193000 | 23.8747] 8.2913 396900] 250047000| 25.0998} 8.5726 
571 | 326041 | 186169411 | 23.8956| 8.2962 398161] 251239591] 25.1197] 8.5772 
572 | 327184] 187149248 | 23.9165] 8.3010 399424] 252435968 25.1396 8.5817 
573 | 328329] 188132517 | 23.9374| 8.3059 400689] 253636137| 25.1595] 8.5862 
574 | 329476] 189119224 | 23.9583} 8.3107 401956] 254840104] 25.1794} 8.5907 
575 | 330626! 190109375 | 23-9792] 8.3155 403225) 256047875| 25.1992| 8.5952 
576 | 331770) -51102976 | 24.0000 | 8.3203 404496} 257259456| 25.2190| 8.5997 
577 | 332929] 192100033 | 24.0208} 8.3251 405769] 258474853] 25.2389] 8.6043 
578 | 334084] 193100552 | 24.0416| 8.3300 407044 |» 259694072] 25.2587] 8.6088 
579 | 335241 | 194104539 | 24.0624) 8.3348 408321 2609171I9| 25.2784| 8.6132 
580 | 336400! 195112000 | 24.0832 | 8.3396 409600| 262144000] 25.2982] 8.6177 
581 | 337561) 196122941 | 24.1039] 8.3443 410881} 263374721} 25.3180] 8.6222 
582 | 338724] 197137368 | 24.1247| 8.3491 412164] 264609288] 25.3377] 8.6267 
583 | 339889] 198155287 | 24.1454] 8.3539 413449| 265847707] 25.3574] 8.6312 
584 | 341056] 199176704 | 24.1661 | 8.3587 414736] 267089984} 25.3772] 8.6357 
585 | 342225) 200201625 | 24.1868] 8.3634 416025| 268336125] 25.3969] 8.6401 
586 | 343396 | 201230056 | 24.2074] 8.3682 417316] 269586136] 25.4165] 8.6446 
587 | 344569] 202262003 | 24.2281] 8.3730 418609] 270840023} 25.4362] 8.6490 
588 | 345744] 203297472 | 24.2487) 8.3777 419904| 272097792] 25.4558] 8.6535 
589 | 346921 | 204336469 | 24.2693 | 8.3825 421201} 273359449} 25.4755| 8.6579 
590 | 348100} 205379000 | 24.2899 | 8.3872 422500| 274625000] 25.4951| 8.6624 
591 | 349281 | 200425071 | 24.3105 | 8.3919 423801} 275894451] 25.5147] 8.6668 
592 | 350464] 207474688 | 24.3311] 8.3967 425104| 277167808] 25.5343] 8.6713 
593 | 351649] 208527857 | 24.3516| 8.4014 426409] 278445077] 25.5539] 8.6757 
594 } 352836| 209584584 | 24.3721 | 8.4061 427716| 279726264) 25.5734] 8.6801 
595 | 354025] 210644875 | 24.3926] 8.4108 429025] 281011375] 25.5930| 8.6845 
596 | 355216] 211708736| 24.4131 | 8.4155 430336} 282300416] 25.6125} 8.6890 
597 | 356409} 212776173 | 24.4336] 8.4202 431649] 283593393] 25.6320) 8.6934 
598 | 357604] 213847192 | 24.4540] 8.4249 432964] 284890312] 25.6515] 8.6978 
599 | 358801] 214921799 | 24.4745 | 8.4296 434281| 286191179] 25.6710 





600 | 360000 


216000000 | 24.4949 | 8.4343 
N N? N® VN vn 





















































435600 


287496000 









25.6905 





YN 


137 


660—780 





N N N N?2 
660 | 435600] 287496000 
661 | 436921 | 288804781 25.7099 | 8.7110 
662 | 438244] 290117528 25.7294 | 8.7154 
663 | 439569| 291434247 | 25.7488| 8.7198 
664 | 440896} 292754944 | 25.7682| 8.7241 





YN 

373248000] 26.8328] 8.9628 
721} 519841] 374805361} 26.8514] 8.9670 
722} 521284]! 376367048) 26.8701] 8.9711 
723| 522729] 377933067) 26.8887) 8.9752 
724| 524176) 379503424] 26.9072| 8.9794 











518400 

















665 | 442225 | 294079625 25.7876| 8.7285] 725] 525625 38107812 26.9258] 8.98 

666 | 443556] 295408296 | 25.8070 8.7329] 726] 527076 a abeaite oa 8.0896 
667 | 444889 | 296740963 | 25.8263 8.7373] 727] 528529] 384240583] 26.9629 8.9918 
668 | 446224| 298077632 | 25.8457 8.7416] 728] 529984] 385828352 26.9815] 8.9959 
669 | 447561 | 299418309 | 25.8650 8.7460] 729] 531441 387420489] 27.0000} 9.0000 
670 | 448900| 300763000 | 25.8844 8.7503] 730} 532900] 389017000] 27.0185] 9.0041 
671 | 450241 | 302111711 | 25.9037 8.7547] 731| 534361 390617891 | 27.0370] 9.0082 
672 | 451584] 303464448 | 25.9230| 8.7590] 732] 5835824] 392223168 27.0555| 9.0123 
673 | 452929] 304821217 | 25.9422| 8.7634] 733) $37289| 393832837| 27.0740 9.0164 
674 | 454276 | 306182024 | 25.9615 | 8.7677] 734| 538756] 395446904 27.0924 9.0205 
675 | 455625 | 307546875 | 25.9808 | 8.7721] 735] 540225] 397065375| 27.1109| 9.0246 


676 | 456976| 308915776 | 26.0000 8.7764 
677 | 458329 | 310288733 | 26.0192| 8.7807 
678 | 459684] 311665752 | 26.0384| 8.7850 
679 | 461041 | 3130468309 | 26.0576 8.7893 
680 | 462400] 314432000 | 26.0768 8.7937 
681 | 463761 | 315821241 | 26.0960 8.7980 
682 | 465124] 317214568 | 26.1151 | 8.802 
683 | 466489| 318611987 | 26.1343 | 8.8066 
684 | 467856] 320013504 | 26.1534 8.8109 
685 | 469225 | 321419125 | 26.1725] 8.8152 
686 | 470596) 322828856 | 26.1916| 8.8194 
687 | 471969| 324242703 | 26.2107] 8.8237 
688 | 473344| 325660672 | 26.2298 | 8.8280 
689 | 474721 | 327082769 | 26.2488 | 8.8323 
690 | 476100] 328509000 | 26.2679 | 8.8366 
691 | 477481 | 329939371 | 26.2869 | 8.8408 
692 |'478864| 331373888 | 26.3059 | 8.8451 
693 | 480249 | 332812557 | 26.3249] 8.8493 
694 | 481636) 334255384 | 26.3439] 8.8536 
695 | 483025 | 335702375 | 26.3629 | 8.8578 
696 | 484416] 337153536| 26.3818] 8.8621 
697 | 485809} 338608873 | 26.4008 | 8.8663 
698 | 487204] 340068392 | 26.4197| 8.8706 
699 | 488601 | 341532099 | 26.4386] 8.8748 
700 | 490000 | 343000000 | 26.4575 | 8.8790 
FOL | 491401 | 344472101 | 26.4764] 8.8833 
702 | 492804} 345948408 | 26.4953 | 8.8875 
703 | 494209} 347428927 | 26.5141 | 8.8917 
704 | 495616 | 348913664 | 26.5330] 8.8959 
705 | 497025 | 350402625 | 26.5518 | 8.goo1 
706 | 498436} 351895816| 26.5707] 8.9043 
707 | 499849] 353393243 | 26.5895 | 8.9085 
708 | 501264! 354894912 | 26.6083 | 8.9127 
709 | 502681 | 356400829 | 26.6271 | 8.9169 
710 | 504100] 357911000] 26.6458 | 8.9211 
7II | 505521} 359425431 | 26.6646] 8.9253 
712 | 506944 360944128 | 26.6833 | 8.9295 
713 | 508369| 362467097 | 26.7021 | 8.9337 
714 | 509796| 363994344 | 26.7208 | 8.9378 
715 | 511225) 365525875 | 26.7395 
716 | 512656| 367061696 | 26.7582] 8.9462 
4717 | 514089] 368601813 | 26.7769 | 8.9503 
718 | 515524] 370146232 | 26.7955 | 8.9545 
719 | 516961 | 371694959 | 26.8142 | 8.9587 
720 | 518400] 373248000 | 26.8328 | 8.9628 


N NZ NG VN UN 


736| 541696] 398688256] 27.1293) 9.0287 


737| 543169] 400315553] 27.1477| 9.0328 
738| 544644] 401947272] 27.1662) 9.0369 
739| 546121} 403583419] 27.1846] 9.0410 
740 | 547600] 405224000] 27.2029] 9.0450 
741| 549081} 406869021] 27.2213] 9.0491 
742] 550564] 408518488] 27.2397] 9.0532 
743| 552049| 410172407| 27.2580| 9.0572 
744| 553536] 411830784| 27.2764] 9.0613 
745| 555025| 413493625 | 27.2947] 9.0654 
746| 556516} 415160936} 27.3130] 9.0694 
747| 558009] 416832723) 27.3313| 9.0735 
748} 559504] 418508992] 27.3496| 9.0775 
749| 561001} 4201 89749 27.3079 | 9.0816 
750 |__562500 | _421875000| 27.3861 |_ 9.0856 
751| 564001] 4235€4751| 27.4044] 9.0896 
752| 565504] 425259008] 27.4226) 9.0937 
753| 567009] 426957777] 27-4408] 9.0977 
754| 568516} 4286061064! 27.4591} 9.1017 
755| §70025| 430368875) 27.4773] 9.1057 
750] 571536| 432081216] 27.4955] 9.1098 
757| 573049} 433798093| 27.5136] 9.1138 
758| 574564] 435519512| 27.5318] 9.1178 
759|__576081| 437245479] _ 27.5500] 9.1218 
760} 577600} 438976000] 27.5681] 9.1258 
761| 57912I1| 440711081] 27.5862) 9.1298 
762| 580644] 442450728} 27.6043] 9.1338 
763| 582169] 444194947] 27.6225) 9.1378 
764| 583696) 445943744] 27.6405] 9.1418 
765| 585225) 447697125] 27.6586] 9.1458 
766| 586756} 449455096) 27.6767| 9.1498 
767| 588289] 451217663| 27.6948] 9.1537 
708| 589824] 452984832| 27.7128] 9.1577 
769| 591361] 454756609] 27.7308| 9.1617 
770| 592900] 456533000] 27.7489] 9.1657 
771| 594441] 458314011] 27.7669} 9.1696 
772| 595984] 460099648] 27.7849] 9.1736 
773| 597529} 461889917] 27.8029] 9.1775 
774| 599076| 463684824] 27.8209] 9.1815 
775| 600625} 465484375] 27.8388] 9.1855 
776| 602176] 467288576] 27.8568] 9.1894 
777| 603729| 469097433| 27-8747] 9.1933 
778| 605284] 470910952} 27.8927) 9.1973 
779| 606841] 472729139| 27.9106) 9.2012 
780} 608400] 474552000] 27.9285| 9.2052 


N | WN Ns VN | ON 
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813 


816 


820 
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Aik Na Fy Ni Nt OV NEN 
608400 | 474552000 | 27.9285 708600| 592704000] 28.9828| 9.4354 
609961 | 476379541 |.27-9464. 707281 | 594823321] 29.0000] 9.4391 
611524] 478211768 | 27.9643 708964| 596947688 29.0172| 9.4429 
613089 | 480048687 | 27.9821 710649| 599077107} 29.0345| 9.4466 
614656 | 481890304 | 28.0000 712336| 601211584] 29.0517| 9.4503 
616225 | 483736625 | 28.0179 714025| 603351125] 29.0689) 9.4541 
617796 | 485587656 | 28.0357 715716} 605495736] 29.0861] 9.4578 
619369 | 487443403 | 28.0535 717409] 607645423] 29.1033] 9.4615 
620944 | 489303872 | 28.0713 7Igi04| 60g8001g2| 29.1204] 9.4652 
622521 | 491 16906g | 28.0891 720801| 611960049| 29.1376] 9.4690 
624100] 493039000 | 28.1069 722500| 614125000! 29.1548| 9.4727 
625681 | 494913671 | 28.1247 724201| 616295051] 29.1719| 9.4764 
627264] 496793088 | 28.1425 725904| 618470208] 29.1890] 9.4801 
628849 | 498677257 | 28.1603 727609| 620650477| 29.2062] 9.4838 
630436 | 500566184 | 28.1780 729316| 622835864] 29.2233| 9.4875 
632025 | 502459875 28.1957 731025} 625026375 29.2404] 9.4912 
633616 | 504358336 | 28.2135 7327360| 627222016] 29.2575] 9.4949 
635209 | 506261573 28.2312 734449| 629422793| 29.2746] 9.4986 
636804] 508169592 | 28.2489 736164| 631628712] 29.2916) 9.5023 
638401 | 510082399 | 28.2666 737881 | 633839779| 29.3087] 9.5060 
640000 |_ 512000000 | 28.2843 739600] 636056000 29.3258 | 9.5097 
641601 | 513922401 28.3019 741321 | 638277381] 29.3428] 9.5134 
643204 | 515849608 | 28.3196 743044| 640503928] 29.3598] 9.5171 
644809 | 517781627 | 28.3373 744769 | 642735647| 29.3769| 9.5207 
646416 | 519718464 | 28.3549 746496| 644972544| 29.3939| 9.5244 
648025 | 521660125 | 28.3725 748225] 647214625| 29.4109] 9.5281 
649636 | 523606616 | 28.3901 749956| 649461896] 29.4279] 9.5317 
651249 | 525557943 | 28.4077 751689 | 651714363] 29.4449] 9.5354 
652864] 527514112 | 28.4253 753424| 653972032] 29.4618| 9.5391 
654481 |_529475129 | 28.4429 755161) 656234909 | _ 29.4788] 9.5427 
656100 | 531441000 | 28.4605 756900| 658503000] 29.4958| 9.5464 
657721 | 533411731 | 28.4781 758641| 66077631T| 29.5127| 9.5501 
659344 | 535387328 | 28.4956 760384 | 663054848| 29.5296) 9.5537 
660969 | 537367797 | 28.5132 762129| 665338617} 29.5466] 9.5574 
662596] 539353144 | 28.5307 763876| 667627624] 29.5635| 9.5610 
664225 | 541343375 | 28.5482 765625 | 669921875] 29.5804| 9.5647 
665856} 543338496 | 28.5657 767376) 672221376] 29.5973] 9.5683 
667489 | 545338513 | 28.5832 769129| 674526133] 29.6142) 9.5719 
669124 | 547343432 | 28.6007 770884] 676836152] 29.6311] 9.5756 
670761 | 549353259 | 28.6182 772641 | __679151439| 29.6479| 9.5792 
672400 | 551368000 | 28.6356 774400| 681472000] 29.6648) 9.5828 
674041 | 553387661 | 28.6531 776161| 683797841| 29.6816| 9.5868 
675684 | 555412248 | 28.6705 777924| 686128968] 29.6985| 9.5901 
677329 | 557441767 | 28.6880 779689 | 688465387] 29.7153| 9.5937 
678976 | 559476224 | 28.7054 781456| 690807104] 29.7321| 9.5973 
680625 | 561515625 | 28.7228 783225] 693154125] 29.7489] 9.6010 
682276 | 563559976 | 28.7402 784996| 695506456] 29.7658| 9.6046 
683929 | 505609283 28.7576 786769} 697864103] 29.7825] 9.6082 
685584 | 567663552 | 28.7750 788544| 700227072} 29.7993] 9.6118 
687241 | 569722789 | 28.7924 790321 702595369) 29.8161] 9.6154 
688900 | 571787000 | 28.8097 792100] 704969000] 29.8329] 9.6190 
690561 | 573856191 | 28.8271 793881 | 707347971 | 29.8496) 9.6226 
692224 | 575930368 | 28.8444 795664| 709732288] 209.8664] 9.6262 
693889 | 578009537 | 28.8617 797449| 712121957] 209.8831] 9.6208 
695556] 580093704 | 28.8791 799236] 714516984] 29.8998] 9.6334 
697225 | 582182875 | 28.8964 801025| 716917375] 29.9166] 9.6370 
698896] 584277056 | 28.9137 802816] 719323136] 29.9333| 9.6406 
700569 | 586376253 | 28.9310 804609] 721734273] 29.9500] 9.6442 
702244 | 588480472 28.9482 806404] 724150792] 209.9666] 9.6477 
703921 | 5905897149 | 28.9655 808201] 726572699] 209.9833] 9.6513 
705600 | 592704000 | 28.9828 810000 | __ 729000000 | 30.0000| 9.6549 

wey vs Ne Nowe Les 
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wos [vs [oe| XN] oN ove De 
| ; = 
900 | 810000 | 729000000 | 30.0000 960 | 921600] 884736000] 30.9839] 9.8648 
gor | 811801] 731432701 | 30.0167 961} 923521) 887503681] 31.0000 9.8683 
902 | 813604] 733870808 | 30.0333 962} 925444| 890277128] 31.0161 9.8717 
903 | 815409] 736314327 | 30.0500 963| 927369} 893056347] 31.0322] 9.8751 
904 | 817216] 738763264 | 30.0666 964) 929296] 895841344] 31.0483 9.8785 
905 | 819025] 741217625 | 30.0832 965] 931225] 898632125 31.0644] 9.8819 
906 | 820836] 743677416 | 30.0998 966} 933156] go1428696| 31.0805] 9.8854 
907 | 822649) 746142643 | 30.1164 967] 935089] 904231063 31.0966 geese 
908 | 824464) 748613312 | 30.1330 968} 937024) 907039232] 31.1127 yer: 
909 | 826281] 751089429 | 30.1496 969 938961 | 909853209] 31.1288] 9. 956 
910 | 828100} 753571000 | 30.1662 970 | g40900 942673000, Shraae 9.8990 
= 4 A .9024 
II | 829921 | 756058031 | 30.1828 971) 942841| 91549861r| 31.1609| 9.90 
ae 831744 | 758550528 | 30.1993 972] 944784] 918330048| 31.1769 oe 
913 | 833569 | 761048497 | 30.2159 973| 946729] 921167317] 31.1929 ee 
7 8676| 924010424) 31.2090] 9.91 
14 | 835396] 763551944 | 30.2324 974) 94 9 
ee 837225 | 766060875 | 30.2490 975| 950625) 926859375] 31.2250] 9.9160 
916 | 839056] 768575296 | 30.2655 976) 952576 else de 31.2410 oe 
22 
17 | 840889 | 771095213 | 30.2820 977) 954529] 932574833] 31.2570] 9.9 
or8 842724 | 773620632 | 30.2985 978} 956484} 935441352 orale oe 
919 | 844561 | 776151559 | 30.3150 979|__958441 | 938313739] 31.2 90 |_9-9295 
920 | 846400| 778688000 | 30.3315 980} 960400 eS 31.3050 9.9329 
78122 30.32 81} 962361] 944076141] 31.3209 : 
g2I | 848241 | 781229961 30.3480 9 
922 | 850084} 783777448 | 30.3645 982| 964324 poe ee eee 
923 | 851929] 786330467 | 30.3809 983 | 966289] 949862087) 31.35 ae 
924 | 853776] 788889024 | 30.3974 984] 968256 tae ee oe 
925 | 855625) 791453125 | 30.4138 985 — Ue z ee aed 
926 | 857476| 794022776 | 30.4302 986 ite: a 5 - aes ae 
3 6597983 | 30.446 987} 974169] 961504803} 31.4166] 9. 
928 sors, Fuca a: 988} 976144| 964430272 ee ae 
929 | 863041 | 801765089 | 30.4795 989] 978121} 967361669 Sid 4 at 3* 
930 | 864900 | 804357000 | 30.4959 990 gForce oe so a 
5 I 2081] 9 : : 
a sett eae cee 4 se 976191488] 31.4960 eae: 
933 | 870489} 812166237 | 30.5450 993| 986049 ae ee pie 
sn | Stans |Saosnd|Sosns| 8782] 998| Smee] Storing) Seale] 30 
5 | 874225] 817400375 | 30.577 2 9866 
eae 876096 820025856 | 30.5941 996} 992016) 988047936] 31.5595] 9.9 es 
338 | S7lea|sazsoses|Snsues| Sato] $22] sien] Soceez] e782] gaze 
38 | 879844| 825293672 | 30.62 993 
939 881721 | 827936019 | 30.6431 999|__998001| 997002999 ee = 2987 
940 | 883600} 830584000 | 30.6594 1000 | 1000000} 1000000000 | 31. ; 
7) 2001 | 1003003001 | 31.6386 | 10.0033 
6 I001 | 10020 3003 
Wee ee) 1006012008 | . 31.6544 | 10.0067 
942 | 887364} 835896888 | 30.6920 1002 eee eee ee Te eoe! 
943 | 889249] 838561807 | 30.7083 1003 | 1006009 9027 A 
6 I004| 1008016| 1012048064} 31.6860 | 10.0133 
ee res c IO15075125| 31.7017| 10.0166 
893025 | 843908625 | 30.7409 I005 | 1010025 5 
ze ace 846590536 | 30.7571 1006 | 1012036] 1o18108216| 31.7175 | 10.0200 
: ; 10.0233 
947 | 896809} 849278123 | 30.7734 me tose eee eis as 
948 | 898704] 851971392 sa yey secs eereae Se ae oT ioe tant 
O50 sooo peteoads en 1010 | roz0r00] 1030301000] 31.7805 | 10.0332 
: — : -7962 | 10.0365 
95£ | go4401 | 860085351 30.8383 TOLL) LO22a 27 Serpe aie See 
952 | 906304] 862801408 | 30.8545 ade A exky aoe 31.8277 | 10.0431 
Co eee pees le aS: 1028196] 1042590744| 31.8434 | 10.0465 
Se! eel aerated cope - 030225 | 1045678375] 31.8591 | 10.0498 
| ae oe Sore ae Be sont 1048772096] 31.8748 | 10.0531 
956 | 913936] 873722816 | 30.919 Pe ete a. bia ccts 
957 | 915849 | 876467493 | 30.9354 aps yon seto eee Fe ohidaige on 
PS Ga pied eee ea ae ae rie ao at 1058089859] 31.9218 | 10.0629 
19681 | 881974079 | 30.9 hie 
960 Hae 884736000 | 30.9839 | a 1020| 1040400 | 1061208000 31.9374 10 0s 
== 3 
Ne: Ne VS Ms | N VN | WN 
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yaa eis 


TABLE OF FACTORS 


FOR 


COM PBN GeO) BS AiS 1a Loe ati aes: 














6745 6745 6745 6745 6745 -6745 -6745 -6745 

tS |] — = ae a n 1 1 

VY nn—)| Vnn—D| Yn—1i} VY n—1 Vnn—1)! Vnn—1| Yn—1}] VY n—1 
0.0171 | 8.23241 | 0.1080 | 9.03344 





0.0167 | 8.22155 | 0.1066 | 9.02795 
0.4769 | 9.67846 9.82898 0.0163 | 8.21096 | 01053 | 9.02258 
0.2754 | 9.43990 9.67846 0.0159 | 8.20062 | 0.1041 | 9.01735 
0.1947 | 9.28938 9.59041 0.0155 | 8.19051 | 0.1029 | 9.01224 
0.1508 | 9.17846 9.52795 0.0152 | 8.18064 | 0.1077 | 9.00725 
0.1231 | 9.09041 9.47949 0.0148 | 8.17099 | 0.1005 | 9.00237 
0.1041 | 9.01735 | 9.43990 0.0145 | 8.16155 | 0.0994 | 8.99760 
0.0901 | 8.95488 9.40643 0.0142 | 8.15231 | 0.0984 | 8.99283 
0.0795 | 8.goo31 9.37743 0.0139 | 8.14326 | 0.0974 | 8.98835 


O.O7II | 8.85185 9.35185 0.0136 | 8.13439 | 0.0964 | 8.98388 








OW on An Wb 














0.0643 | 8.80828 9.32898 0.0134 | 8.12571 | 0.0954 | 8.97949 
0.0587 | 8.76869 9.30828 0.0131 | 8.11719 | 0.0944 | 8.97519 
0.0540 | 8.73241 9.28938 0.0128 | 8.10884 | 0.0935 | 8.97097 
0.0500 | 8.69894 9.27200 0.0126 | 8.10064 | 0.0926 | 8.96684 
0.0465 | 8.66787 9.25591 0.0124 | 8.09260 | 0.0918 | 8.96278 
0.0435 | 8.63887 9.24093 0.0122 | 8.08470 | 0.0900 |! 8.95879 
0.0409 | 8.61169 9.22692 | 0.0119 | 8.07694 | O.ogor | 8.95488 
0.0386 | 8.58611 9.21375 0.0117 | 8.06932 | 0.0893 | 8.95104 
0.0365 | 8.56196 9.20134 0.0115 | 8.06184 | 0.0886 | 8.94726 














0.0346 | 8.53908 9.18960 0.0113 | 8.05447 | 0.0878 | 8.94355 











0.0329 | 8.51735 9.17846 O.O1II | 8.04723 | 0.0871 | 8.93990 
0.0314 | 8.49665 9.16787 O.O1IO | 8.04011 | 0.0864 | 8.93631 
0.0300 | 8.47690 9.15776 0.0108 | 8.03311 | 0.0857 | 8.93278 
0.0287 | 8.45801 g.14811 0.0106 | 8.02622 | 0.0850 |! 8.92931 
0.0275 | 8.43990 9.13887 0.0105 | 8.01943 | 0.0843 | 8.92589 
0.0265 | 8.42252 9.13001 0.0103 | 8.01275 | 0.0837 | 8.92252 
0.0255 | 8.40581 9.12149 0.0101 | 8.00617 | 0.0830 | 8.91920 


0.0245 | 8.38971 g-11329 0.0100 | 7.99968 | 0.0824 | 8.91594 
0.0237 | 8.37420 g-10540 0.0098 | 7.99330 | 0.0818 | 8.91272 

















0.0229 | 8.35922 9.09778 0.0097 | 7.98700 | 0.0812 | 8.90955 











0.0221 | 8.34473 9.09041 0.0096 | 7.98080 | 0.0806 | 8.90643 
0.0214 | 8.33072 9.08329 0.0094 | 7.97468 | 0.0800 | 8.90335 
0.0208 | 8.31714 9.07640 0.0093 | 7.96865 | 0.0795 | 8.90031 
0.0201 | 8.30398 9.06972 0.0092 | 7.96270 | 0.0789 | 8.89731 
0.0196 | 8.29120 9.06324 0.0091 | 7.95683 | 0.0784 , 8.89436 
0.0190 | 8.27879 9.05694 0.0089 | 7.95104 | 0.0779 | 8.89144 
0.0185 | 8.26672 9.05082 0.0088 | 7.94532 | 0.0774 | 8.88857 
0.0180 | 8.25498 9.04487 | 0.0087 | 7.93968 | 0.0769 | 8.88573 
0.0175 | 8.24355 9.03908 | 0.0086 | 7.93411 | 0.0764 | 8.88293 














0.0171 | 8.23241 9.03344 0.0085 | 7.92962 | 0.0759 | 8.88016 
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FORMULAS. 


GENERAL TRIGONOMETRIO FORMULAS, 


(Gis) sin ?7a-++- cos ?a=1. 
(2) sin (a+ 6) =sin a cos 6+ cos asin f. 
(3) cos (a+ 8) = cos a cos 8 = sin a sin B. 


tan a+ tan 6 


(4) eae F)—Tetaneton 6 
(5) sin 2a =2sin a cosa. 
(6) cos2a@ =cos ?a—sin 2a =1—2 sin 2a= 2 cog 2a—1, 
? _ 2@tana 
(7) tan 2 a tans 
(8) sin 2a = $(1—cos 2a). 
(9) cos 2a = 4(1-+ cos 2a). 
— sin 2a 
(10) tan a ~ T+ eos 2a’ 
(11) sin e+sin §=2 sin }(a+ £) cos }(a— 6). 
(12) sin a—sin 6 =2 cos} (a+ f) sin }(a—8). 
(13) cos a+cos 8 =2 cos} (a+) cos }(a—8). 
(14) cos B—cos a=2 sin 3(¢+ 8) sin } (a—). 
(15) sin *a —sin? 8 = cos ?8—cos ?a = sin (e+ 8) sin (e—6). 
(16) cos *a —sin ? = cos (a+ 8) cos (a—). 
__ sin (a+ 8) 
(17) tan a +tan B= Cos a cos 8° 
! __, sin(a+ f) 
(18) cot a + cot i =a sin f° 
a gs x3 aes 
(19) sin v= x7— 3, eh + ete. 
= GEE ce ie ee 
(20) cosa = 1 — Oe eit ete. 


FORMULAS FOR PLANE TRIANGLES. 


In these formulas a, 6 and ¢ denote the sides and A, P and C the opposite 
angles. A denotes the area and s=}(a+b6+c). Only one formula of each set is 
given, the other two may be obtained by advancing the letters. 


Ca acl Peek C 





a sin A ~ sin B™ sin O° 

29 a+b_tan3(A+B) 

G2) a—b tan}(A—B). 

(23) ae =6'?+c?—2 be cos A. 
(24) a = bcos (+c cos B. 
(25) sin } A= (ee b)(s= 6), 


exli 





FORMULAS. 
cos $ A= AGG s(—a) 
be 
a eee) (s—c) 
tan 4 A Yea ee 


K=4absin C=YV s(s—a)(s—b) (s—o). 


FORMULAS FOR RIGHT SPHERICAL TRIANGLES, 


Denoting the right angle by C, the formulas are 


sin a=sin Asin. 

sin b= sin B sin ¢. 

tana = cos B tance = tan A sin b. 
tan b =cos A tan c=tan B sin a. 
cos A= cos a sin B. 

cos B = cos b sin A. 

cos c =cosacos b. 

cos ec = cot A cot B. 


FORMULAS FOR THE GENERAL SPHERICAL TRIANGLE, 


cos @= cos b cos c+ sin b sin ¢ cos A. 
sin a sin B =sin b sin A. 
sin a cos B = cos b sin e— sin 6 cos ¢ cos A. 
sin a cos C = cos ¢ sin b— sin ¢ cos b cos A. 
sin A cot B = cot b sin c— cos ¢ cos A. 
sin A cot C=cot ¢ sinb — cos b cos A. 
sin A cos b=cos B sin C+ sin B cos C cos a. 
sin A cos c= cos C sin B+ sin C cos B cos a. 


sin a cot b = cot B sin C+ cos C cos a. 
sin a cot c=cot C sin B+ cos B cos a. 
cos A = sin B sin C cos a— cos B cos C. 


Putting s=3(a+b+c) and S=3(A+B+0), 


sin} 4 = [SETI 
sin b sin ¢€ 


cos $A = [SSD 8) a) 


sin 6 sin e 











tanj A= «4/2 (s — b) sin (s—e) 
sins sin(s—a) ~ 
— cos S cos (S— A) 
Sines einen 


ee a= + 4] 208 (S—B) cos (S—C)_ 
od sin B sin C 


tan} a@=+ | — cos cos (S — A) 
~~ Ncos(S—B) cos (S—C) © 


sin #a@=+ 














sin} A sin }(b+c¢c)=+sin 4a cos }(B—C). 
sin 4 A cos $ (bc) = 4 cos4acos (B+C). 
cos } A sin }(6—c)=+ sina sin }(B—C). 
cos 4 A cos $ (b—ec) = + cost asin}(B+C). 


tan? } AK = tan $s tan 4 (s—a) tan 4 (s—6) tan } (s—c). 
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FORMULAS RESULTING FROM THE METHOD OF LEAST SQUARES. 
Formulas for Combining Observations and Determining Probable Errors. 


1. Direct observations of a quantity: n separate results, m,,m,,. .m,» of 
equal weight. 








* 
Most probable value of quantity, z= Ra) 
Residuals, z— m, = 0, 2—M, = 0%, ...2— Mn = Un. 
Probable error of z, ih == 0.6745 | Neko : 
n(n—1) 


Probable error of a single observation, 7 = + 0.6745 4} ad a 


2. Direct observations of a quantity: m separate results, 77,,77,,... Mx Oa 


tmequal weights, p,, 9.,...Dn- 


Most probable value of quantity, z = Pe a 


= [pov] 
Probable error of z, 1) = + 0.6745 [p]@—tl)’ 


Probable error of an obs’n of weight unity, 7 = +0.6745 Ree . 


Weight of z, P=([p}. 
2 ae 
an a tos 

3. If Z=az,+bz,+...kz,, and the probable errors and weights of Z , 2,, 1+ 
TRE Ya vacwtas SIOl Fane De ... Pn, then the probable error and weight of Z are givep 
by 


Relation of weights to probable errors, JOSIE A ese 





T=+Y (a7,)?+(O7r,y +... (Tn 
ul a 6? Kk 
Te tua S 


4. In general, if 7=/f(2,,2,...2,), the probable error of Z is 


r=xq/($£)- n (42) ro Cees: (2) re. 


5. Direct observations of a function of a quantity z: the separate results, 
M1, Mz m, of equal weight, and the form of the function, az. The observation 
1? eos HUGE 


equations are 











a2 + LO 0 ? 
ane In, = 0), 
QnzZ+m,=O0. 
The most probable value of z and its probable error are 
=e r= +0.6745,/__[??] 
faa] [aa] (n—1)- 


If the observations are of unequal weights, multiply the observation equations 
through by the square roots of their respective weights, and proceed as before. 
f=] 


6. Direct observations of a function of two quantities, wand z: the separate 





* The symbols [ ] signify the sum of all similar quantities. Thus, 
[m] =m+meo+...+m. 
[pvvlJ=pivi2 +2 022+... + Dn Vn2. 
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results, 7, M.,... Mn of equal weights, and the form of the function, aw- bz. 
observation equations are 


aw+b,z+m=d9, 
a,w+b,2+m,=0, 


AnW+ bnZ+m,=0. 
The normal equations are 


[aajw+[ab]z+[am]=0 
[ab]Jw+[bb]z+[bm]=0. 


[ab] 
[aa] 


Let 





ooj— tla sj=p501], [dm]— 


real [am] =[(bm.1]} 


Then the most probable values of w and Z are given by 
__ [bm.1] 
~ [61]? 

abl, [am], 
[aa] [aa] 








The weights of w and Zz are 


past GOT Po = LE] teal. 


The probable error of a single observation (of weight unity) is 





r= +0.6745,/L0°]1; 
n—2 
and the probable errors of zw and z are 


r 9 Te = 


say 
V Pe Vp 


Pe = 





The 


If the observations are of unequal weights, multiply the observation equations 


through by the square roots of their respective weights and proceed as before. 


7. Direct observations of a function of three quantities, 2, y and z: the 
separate results. m,,m,,...™m, of equal weight, and the form of the function, 


ax+by+cz. The observation equations are 


e+ by+qz+m=0, 
a,0-+b,y+%2+m,=0, 


An&+ bnYtenZ+m,=0. 
The normal equations are 


[aa]e+[ab]y+[ac]z+[am]=0, 
[ab]x+[bb]y+[be]z+[bm]=0, 
[ac]x+[be]y+[ec]z+[em]=0. 











Let 
[ooj—ferl tad] =[bo.1, [vet ae} =[da1], 
[om] 12° t[amj=[oma}, 
[eo] [or tae] =[oel}, [om]—[e] tam] =[em1], 





[eot]— Pe} [dea] =[ee2], [oma [241 fom.t}= [em2]. 
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Then the most probable values of a, y and z are given by 
_ _[em.2] 
ame irs i 
= ef Oes) [ bm.1 | 
1S bh Sle hd 
~ (lao) y lee) [am]. 
% bee jon [aa |*—Taa } 


The weights of x, y and z are given by 











Da Gen |, 
mec 
2, = cena amen 


= (ee2] [b1/aq3, 


ee CTS New ae 





in which 
[eed Ja=[ee]— toes [bel 


The probable error of a single observation (of weight unity) is 


r == 06745 /[??1, 
io 





and the probable errors of x, y and z are 


ae rey et puspes 
ay —— a 2 > 
V de V Dy V Ds 


If the observations are of unequal weights multiply the observation equations 
through by the square roots of their respective weights, and proceed as before. 


CONS TANS: 


Mathematical and Astronomical Constants. 


Base of natural logarithms € = 2.71828183 


Modulus of common logarithms . £=0.43429448 
Radius of a circle in degrees =P aces 517-20 575 
rs ut Gsuiehes) G6 6 6 6 6 o o 6 oO MES AR iilas! 
ie - “« seconds en monn nn —"200204-500 
Circumference of a circle in degrees .... . . G=360 
“ Mg GS Tr Be oo So OSS OTE To 
« « * seconds . € = 1296000 
Sine of onesecond...... 0.000004848137 


™ = 3.14159265 

I 
= ee 0.31830989 
™ = 9.86960440 
V 7 = 1.77245385 


alr 
acs 0.80599598 


Mean solar days in a Julian year 365.25 
c Y “ sidereal “ . 365.25637 
e S sg <> tropical“ 365.24222 
“ ae “ sidereal day - 0.99726957 
Sidereal se “ mean solar day 1.00273791 
Number of seconds in a day ‘ . 86400 
ig s “ sidereal year . 31558150 


Square root of the attractive force of the sun (Gauss) k = 0.01720210 


6c “s 6“ “ “ “ 


in see’s K = 3548.18761 
Time required for light to traverse the distance from 


the earth to the sun 5 om 498°.57 
Equatorial horizontal parallax . - .- - + + + + . 8'.80 
Aberration constant + - - - “FN, Gal the sale O52 


Nutation constant, according to peers 
General precession, according to Struve 


log. 
0.43429448 
9-63778431 
1.75812263 
3.53627388 
5-31442513 
2.55603025C 
4-33445375 
6.11260500 
4.68557487 
0.49714987 


9.50285013 


0.99429975 
0.2485 7494 


9.90633287 


2.5625902 
2.5625978 
2.5625809 
9-9988126 
0.0011874 
4.9365137 
7-4991II5 
8.2355814 
3.5500066 


2.6977261 
0.9444827 
1.3121774 


g".2236-+0".000009 (f—1850). 
50".2524 + 0".0002268 ({—1850). 


Precession constants for the equator, accord- M = 46".0765 + 0".0002849 ({—1850). 


ing to Struve and Peters, (tropical year,) 
Obliquity of the ecliptic, according to Struve 


N = 20".0564 —0".0000863 (t—1850). 


23° 27' 30".76—0".4738 (yen) 68 0000014 (t—1850)*. 


Comparison of Linear Measures 


t English inch 0.02539977 metres 

I C foot . . 0.30479727 a 

I e yard neice cecess 0.91439180 “ 

Wmasaee) of 6 5 & 6 6 Oo & OB © 6 w 6 serology) Aivedbiyn veevye 


r centimetre 

1 toise = 6 Paris feet 

t Paris foot = 12 Paris inches 
rt Paris inch = 12 Paris lines 

t Paris line . 


. 1.94903631 metres 
0.32483938 ut 

. 0.02706995 « 
0.00225583 § 





.* 0.39370432 i inches 


log. 
8.4048298 
9.4840111 
9.9611323 
0.5159889 
9-5951702 
0.2898199 
9-5116687 
8.4324874 
7-3533062 








exlvi * From Clarke’s Comparison of 1866. 


Equatorial semi-axis . . . . 


Polar semi-axis . . . . . 


Compression. . . 


Eccentricity . . aes 
Quadrant of a meridian . . . 


Equatorial semi-axis . . . . 
Polar semi-axis. . . . . 


Compression. . . .. 


HerenWinity 5 ase 8 4 8 
Circumference of Equator . . 
Perimeter of meridian ellipse . 


. 


P 


CONSTANTS, 147 
Dimensions of the Earth according to Bessel. tee 
. @ = 20923507. feet 7.3206363 
3962.8025 miles 3-5980024 
6377397-15 metres 6.804643 5 
Ar = 20853654. feet 7-3191822 
3949-5557 miles 3-5965482 
6356078.96 metres 6.8031893 
= 500.1528 ~ 0.003 342773 7-5241069 
€ = 0.08169683 8.9122052 
- « Q=10000855.76 metres 7-0000372 
Dimensions of the Earth according to Clarke (1866).* Ine 
o. 
+ @= 20926062. feet 7.3200875 
3963.3 miles 3.5980536 
« « b=2085512I. feet LOD 
3949.8 miles 35905788 
I 
==aren 0.003390079 7-5302098 
. e = 0.08227189 8.9152515 
- .  =24901.96 miles 4-3962335 
ene = 24550705 * 4-3954969 
+ + = 196940400 square miles, 


Area of the Earth’s surface. . . 


Constants for Conversion of En 


LINEAR. 
I centimetre = 0.393700 inches. 


1 inch = 2.54001 centimetres. 
1 foot = 0.304801 metres. 

I yard=o0.914402 “ 

1 mile = 1.60935 kilometres. 


I metre 
if “ee 
1 kilometre 


SQUARE. 


I square inch = 6.4516 square centimetres. 
{ square foot = 0.0929 square metres. 

I square yard =0.8361 “ 

I square mile 2.5900 square kilometres. 
T acre = 0.4047 hectares. 

I square mile = 259.008 “ 


I square centimetre = 


I square metre 
I 66 6“ 


I square kilometre = 
1 hectare 
I square mile 


CUBIC. 


1 cubic inch = 16.3872 cubic centimetres. 
1 cubic foot = 0.02832 cubic metres. 
1 cubic yard = 0.76456 “ & 


bushel (U. S.) 
gallon (British) = 4.54683 litres. 


= 0.35239 hectolitres. 


1 bushel (British) = 0.36348 hectolitres. 





I cubic centimetre 


I cubic metre 
I “ce (79 


1 hectolitre 
1 litre 


2.8377 b 


CAPACITY. 
1 fluid dram = 3.70 cubic centimetres. 1 cubic em. = 
1 fluid ounce =20) 57 © oe I ee = 0.0338 fl 
I quart (U.S.) = 0.94636 litres. 1 litre OF 0700 
1 gallon (U2S.)) = 3-78543) << Te =O 20417 
I 
I 


glish Weights and Measures to Metric, and 
vice versa. * 


3.28083 feet. 

= 1.09361 yards. 
0.62137 miles. 

I nautical mile = 6080.27 feet = 1.1516 statute miles = 1.85325 kilometres. 


0.15500 square inches 
10.7639 square feet. 
1.196 square yards. 
0.3861 square miles. 
2.4710 acres. 


= 640 acres. 


0.06102 cubic inches. 
35.3145 cubic feet 
1.3079 cubic yards. 


0.27 fluid drams. 


uid ounces. 
uarts (U.8.). 
gallons (U. S.). 
ushels (U. S.). 


0.21993 gallons (British). 


1 hectolitre = 2.75121 bushels (British). 





* Adopted by the U.S. Coast and Geodetic Survey. 
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1 Imperial gallon (British), (1890) = 277.463 cubic inches. 


1 gallon (U. 8S.) = 230. a: @ 
1 bushel (U. 8S.) =i TG Or/2 mace 6 
WEIGHT. 
I grain = 0.0047989 grammes, I gramme = 15.4324 grains. 
I 0Z. avoir. = 28.3495 ce 1 kilogramme = 35.2739 0z. avoir. 
Ilb. “ (= 7000 grs.) = 0.45359 kilog. I t = 2.20462 lbs. *€ 
1 oz. Troy = 31.10348 grammes. I ee =/32.1 507102. .LEOYs 
1lb. “ (= 5760 grs.) = 0.37324 kilog. I & =31270702) Dasa 
I ton of 2000 lbs. = 0.907186 tonnes. I tonne = I.10231 tons of 2000 lbs 
Toe ee 22408 = 1.01605 a riety = 0.98421 “ 2240 lbs, 
VELOCITY. 
I foot per sec. = 0.6818 miles per hour = 1.0973 kilometres per hour. 
1.4667 feet “ =1 mile « = 1.6093 é £ 
0.9113 * ee = 0.6214 miles “ Si kilometre os 


I metre per second = 2.2369 miles per hour. 


FORCE. (g = 981 cm.) 


Weight of 1 gramme = 981 _— dynes. I dyne = weight of 0.001019 grammes. 
56 I grain» = 63-57 és 1 Gh = Be 0.01573 grains. 
I poundal S1BSa505 © 1 “2 = 7.2330 < 105 > poundals. 
STRESS. 

1 Ib. per sq. inch = 70.307 gms. per sq.cm. _I gm. per sq. cm. = 0.01422 lbs. per sq. in. 
TCE OOUs=—7A SO 2 qo mame a 1 kg tn ==10-20402 ance soit: 
I standard atmosphere = 1033 gms. per sq. cm. = 14.7 lbs. per sq. in. 

WORK. 

1 foot-poundal = 421403 ergs. I erg = 2.3730 X 10 foot-poundals. 

I joule = 107 ge I megalerg = 108 ergs. 
1 foot-pound (9 = 981 cm.) = 1356.3 X 104 ergs = 0.138255 kilogramme-metres. 
1 kilogramme-metre (g = 98t cm.) = 981 X 10° ergs = 7.2330 foot-pounds. 
RATE OF DOING WORK. 

1 horse-power = 746 watts = 1.01387 force de cheval. 

1 force de cheval = 735% ‘“ = 0.98632 horse-power. 

I horse-power = 33000 foot-pounds per minute (g = 981 cm.) 

I watt = UWilaeyaty ce cs 


1 force de cheval = 75 kilogramme-metres per second ¢ 


PHYSICAL CONSTANTS. 
I cu. inch of distilled water at 4° C. weighs 252.568 grains = 16.3662 grammes. 


I di % G GHIA otey OO Saris Raine) ss 
Tcu. foot “ “ O20) 62-2756 lbsmiavomn: 

tea of dry air 32° F., pressure 760 mm., weighs 565.1 grains. 
I litre 66 “ 0° (Gs 6“ 6c 73 


1.29305 grammes. 
Acceleration of gravity at the sea level for the latitude @ (Harkness), 

in feet _ per sec., g = 32.086528 + 0.171293 sin? d; 

in metres per sec., g = 9.779886 + 0.052210 sin? ¢. 
Value of g at equator = 9.7799 m. per sec. ; at poles = 9.8321; at Greenwich = 9.8117, 

at Paris = 9.8094; at Washington = 9.8007. 
Length of seconds pendulum at sea level for latitude ¢@ (Harkness), 

[= 39-012540 + 0.208268 sin? d inches = 0.990910 ++ 0.005290 sin? @ metres 
Velocity of light in vacuum, according to Newcomb, 

186326 miles per second = 299860 km. per second. 
Velocity of sound in dry air = 1090 4/1 + 0.00367 i° C. feet per second. 
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